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weeks Material covered

Week 1 | Basic concepts: system of units, charge, current, voltage, power,
energy, circuit elements

Week 2 | Resistance of conductors and temperature effects, temperature
coefficient of resistance

Week 3 | Basic laws: Ohm law, series resistance , Kirchhoff's voltage law and
voltage divider.

Week 4 | Basic laws:, parallel resistance Kirchhoff's current law and current
divider.

Week 5 | Basic laws, series — parallel network, ladder network, Star-delta
connection..

Week 6 | Methods of analysis: Mesh Analysis

Week 7 | Methods of analysis: Mesh Analysis , Nodal Analysis

Week 8 | Methods of analysis: Nodal Analysis

Week 9 | Circuit theorems: superposition theorem, source transformation

Week 10 | Circuit theorems: Thevenin ,s theorem

Week 11 | Circuit theorem : Norton's theorem

Week 12 | Circuit theorem : Maximum power transfer theorem , substitution
theorem, reciprocal theorem and Millman's theorem

Week 13 | Magnetic circuits : Magnetic fields, flux density, permeability,
reluctance,

Week 14 | Magnetic circuits: ohms law for magnetic circuits, magnetizing force,
hysteresis, Ampere circuital law.

Week 15 | Magnetics circuits : the flux and determine NI in the series and
parallel magnetic circuits and air gaps

Week 16

Preparatory week before the final Exam
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JJLAAAM

e Charles k. Alexander, and Matthew N.O. Sadiku, "Fundamentals of

Electric Circuits"

e Boylestad, "Introductory Circuit Analysis"

el Aalal) el el
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Weeks Experiments
Introduction: types of resistance and how to read its values, measurement

Week 1 | instrument (Ammeter, voltmeter, ohmmeter) and how to connect them in
the electric circuit

Week 2 | Series , parallel, series — parallel connection

Week 3 | Kirchhoff voltage law & Kirchhoff current low

Week 4 | Superposition theorem

Week 5 | Thevemin's Theorem

Week 6 | Norton's Theorem

Week 7 | Maximum Power Transfer
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weeks Material covered

Week 1 Introduction, Graphic Instruments and Their Use, Lettering

Week 2 Engineering operations.

Week 3| Graphic Geometry

Week 4 | Multi View Ortho Graphic Projection in First and Third Angle Projection
Week S| Multi View Ortho Graphic Projection in First and Third Angle Projection
Week 6 | Multi View Ortho Graphic Projection in First and Third Angle Projection
Week 7 | Mid- term + Dimensions

Week 8 | Third View

Week 9 | [sometric Drawing and Sketching
Week 10 | [sometric Drawing and Sketching
Week 11 | [sometric Drawing and Sketching
Week 12| Oblique Drawing
Week 13 Oblique Drawing
Week 14| Section of Isometric Drawing Sectional View
Week 15 | Section of Isometric Drawing Sectional View
Week 16

Preparatory week before the final Exam
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JJLAAAM
e Abdul-Rasul AL Khafaf, “Engineering Drawing” ,Baghdad, 1990
o K. Venkata Reddy, “Textbook of Engineering Drawing” Second Edition, BS
Publications, 2008
Ootell Aalal) ¢l il
Weeks Experiments
Week 1 | The use of CAD in engineering drawing. Description of menu Bar and toolbars.
Drawing Ellipse, Rectangle.
Week 2 | Drawing line, poly line, Ray, Circle, point, Arc, etc.
Week 3 | CAD Electrical, Mechanical/ Special features.
Week 4 | The use of various layers.
Week 5 | Drawing electrical symbols on simple architectural plans.
Week 6 | 3-D Drawing, render.
Week 7 | Orthogonal projections and sectional views.
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weeks Material covered
Week 1 | Basic English essentials

Week 2 | Vocabulary enrichment and dictionary use

Week 3 | English grammar

Week 4 | English grammar

Week 5 | English grammar

Week 6 | Reading comprehension

Week 7 | Mid-term exam

Week 8 | Writing paragraph

Week 9 | Writing paragraph

Week 10 | Reading and writing.

Week 11 | Basic conversation practice

Week 12 | Basic conversation practice

Week 13 | Reading practice

Week 14 | Presentation

Week 15 | Presentation

Week 16 | Preparatory week before the final Exam
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Oxford English for Electrical and Mechanical Engineering Student's
Book

basic English language skills Oxbridge academy Headway Student's
Book

https://www.ted.com/talks
https://www.perfect-english-grammar.com/the-method.html

https://www.merriam-webster.com/

el Aalal) el el

Y
Weeks Experiments

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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weeks Material covered

Week 1 | Introduction, The Rules of Programming Languages.

Week 2 | Working with Data, Creating and Naming Variables

Week 3 | Using Variables and Operators

Week 4 | Choosing and Using Data Types, Applying Data Types

Week 5 | Creating Constants, Exploring Language Differences

Week 6 | Managing Program Flow

Week 7 | Mid-term + Making Choices and Conditions

Week 8 | Quiz 1
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Week 9

Creating Complex Conditions and , Creating Loops

Week 10

Creating Functions, Returning Values and Using Parameters

Week 11

Using Recursion, Creating and Using Composite Data Types

Week 12

Arrays and Collections

Week 13

Introducing Object-oriented Programming

Week 14

Quiz 2

Week 15

Making Things Modular

Week 16

Preparatory week before the final Exam

J.JLAAS\

e Braunschweig, D. and Busbee, K. L. (2018). Programming
Fundamentals — A Modular Structured Approach, 2nd Edition.

DAl BBl o e

Weeks

Experiments

Week 1

C++ Examples

Week 2

C++ Examples

Week 3

C# Examples

Week 4

Java Examples

Week 5

JavaScript Examples

Week 6

Python Examples

Week 7

Python Examples
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weeks Material covered

Introduction to calculus, Equations and solution methods, Elements and Sets, Real
Week I | Numbers and The Real Line, Interval, Union and Intersections of Intervals, and
Inequalities.

Week 2 | Analytical Geometry: Distance between points, Slope and equation of Line, Point
Slope Equation, The Distance from Point to a Line, and Angles between two Lines.

Assignment + Quiz + Functions : Definition, Domain and Range of Functions,
Week 3| Absolute Value Function, The Greatest Integer Function, and Composition of
Functions.

Week 4 | Graph of Functions: Symmetry Test for Graphs, Shifting, Shrinking and Stretching.

Week 5 | Assignment + Trigonometric Functions: Definition and Identities of Trigonometric
Functions, Graph of Trigonometric Functions.

Week 6 | Quiz + Derivatives: Definition, Derivatives by the Limits, Laws of Derivatives, and
Second and Higher Order Derivative

Week 7 | Implicit Differentiation and the Quotient rule for Derivatives.

Week 8 | The Chain Rule, Derivative of Parametric Equations, and Derivative of
Trigonometric Functions.
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Assignment + Quiz + Applications of Derivatives, Analysis of Functions: Increase
Week 9 | and Decrease, Concavity and Inflection Points, Horizontal and Vertical
Asymptotes, and Oblique Asymptotes

Mid Term + Matrices: Introduction to Matrices: Definition and notation of

Week 10| matrices, matrix elements, dimensions of a matrix, special types of matrices
(square, rectangular, row vector, column vector)

Matrices: equality of matrices, Matrix Operations: Addition and subtraction of
Week 11 matrices, scalar multiplication, matrix multiplication, Matrix determinant, Matrix
Inverses, Matrix transpose.

Week 12 | Assignment + Matrices: Systems of Linear Equations and Cramer’s rule.

Week 13 | Quiz + Limits and Continuity: Introduction, Definition, and Properties of the
Limits.

Week 14 | Right-hand limits and left-hand limits, Limit Involving Infinity, Continuous
Function, and Algebraic properties of continuous functions.

Week 15 | Review and solve related problems.

Week 16 | Preparatory week before the final Exam

_)JLAAM
e GEORGE B. THOMAS, JR. “ Calculus ”, 14th edition, Cenveo® Publisher

Services, 2018.

e Anthony Croft, Robert Davison, Martin Hargreaves, and James Flint
“Engineering Mathematics, A Foundation for Electronic, Electrical

,Communications and Systems, Engineers”, Pearson Education, 2017.
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JERER

weeks Material covered

Week 1 Semiconductor introduction

Week 2 Energy band

Week 3 SI and Ge properties'

Week 4 Crystal structure of SI and Ge

Week 5 Mobility in Semiconductor

Week 6 Doping in Semiconductor

Week 7 Types of Semiconductor

Week 8 Drift and diffusions' current in semiconductor

Week 9 P-N junction characteristics

Week 10 diode

Week 11 | Load line analysis for diode

Week 12 | Diode models

Week 13 | Type of diode

Week 14 | Series and parallel diode configuration

Week 15 Gates of diode

Week 16 | Preparatory week before the final Exam
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1. ElectronicdevicesandcircuitsR.L.Boylstad(PearsonIndia)
2. Electronic Principles- A.P.Malvino (Tata McGrawHill)
3. Principles of Electronics- V. K. Mehta and Rohit Mehta (S. Chand

Publication)

DAl A A

Weeks Experiments

Week 1

Week 2

Week 3

Week 4

Week 5

Week 6

Week 7
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el gy
weeks Material covered

Week 1 | Basic concepts of AC circuit: definition, general format for sinusoidal voltage or
current, phase relations,

Week 2 | Average value , effective value, response of basic R, L, and C elements to a
sinusoidal voltage or current.

Week 3 | Series AC circuits , Kirchhoff's voltage law and voltage divider.

Week 4 Parallel resistance Kirchhoff's current law and current divider. Equivalent circuits

Week 5 | Series — parallel network, ladder network, Star-delta connection.
Week 6 | Methods of analysis: Mesh Analysis
Week 7 Mid-term Methods of analysis: Nodal Analysis ,

Week 8 | Circuit theorems: superposition theorem, source transformation

Week 9 | Circuit theorems: Thevenin ,s theorem

Week 10 | Circuit theorem : Norton's theorem

Week 11 | Circuit theorem : Maximum power transfer theorem , substitution theorem,
reciprocal theorem and Millman's theorem
Week 12 | Three phase system

Week 13 | Power in balanced three phase system

Week 14 | unbalanced three phase system

Week 15 | Three phase power measurement

Week 16 | Preparatory week before the final Exam

_)JLAAM
e Charles k. Alexander, and Matthew N.O. Sadiku, "Fundamentals of

Electric Circuits"

e Boylestad, "Introductory Circuit Analysis"
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Weeks Experiments
Week 1 | Introduction: oscilloscope instrument and use it to display of alternating waveform and
measurement of frequency, voltage, and phase shift.
Week 2 | Response of pure R, L, and C elements to sinusoidal voltage
Week 3 | Frequency response of series R-C circuit
Week 4 | Frequency response of parallel R-I circuit
Week 5 | Phase measurement by Lissajous pattern
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DAl Ay
weeks Material covered
Week 1 Introduction in Electrochemistry, Additionally, electrochemistry plays a vital role

in the synthesis of materials

Week 2 Overall, electrochemistry is a fascinating field of study that has a wide range of
applications and continues to be an active area of research and development.

Electric conductance in electrolytes measures how well electrolytes conduct
Week 3 electricity. Factors affecting it include concentration, temperature and ionic
mobility.
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Week 4

The measurement of conductivity of electrolytes involves the use of a
conductometer to measure the flow of electric current through the solution.

Week 5

Conductivity measurements can be used to determine parameters such as molar
conductance, equivalent conductance and ion concentration.

Week 6

degree of dissociation of electrolytes in a solution is a measure of the extent to
which they break down into ions.

Week 7

can be determined experimentally by measuring the conductivity of a solution of
known concentration and comparing it to the conductivity of a similar solution of a
non-electrolyte.

Week 8

The degree of dissociation is affected by factors such as temperature, concentration,
and the nature of the electrolyte.

Week 9

It is an important parameter in determining the properties and behavior of
electrolyte solutions.

Week 10

transference number of ions is a measure of the mobility of a particular ion in an
electrolytic solution., It represents the fraction of the total electrical current carried
by that ion.

Week 11

The transference number can be experimentally determined by measuring the
current carried by a single type of ion in a solution of known concentration and
comparing it to the total current carried by all ions in that solution.

Week 12

The transference number is dependent on factors such as the nature and
concentration of the electrolyte, as well as the temperature and pressure. It is used
in various fields.

Week 13

Oxidation and reduction reactions involve the transfer of electrons from one
substance to another.

Week 14

Oxidation is the loss of electrons, while reduction is the gain of electrons. These
reactions commonly involve the transfer of oxygen atoms or hydrogen atoms, hence
the term "redox" (reduction-oxidation).

Week 15

Oxidation and reduction reactions are fundamental in many chemical and biological
processes. Examples include combustion, photosynthesis,

Week 16

Preparatory week before the final Exam

J.JLAAS\

e The degree of Dissociation of Electrolytes in Solution: P. Atkins and
J. de Paula, "Physical Chemistry," 11th ed. Oxford University Press,
(2017), Electronic Principles- A.P.Malvino (Tata McGrawHill)

e Physical Chemistry by Peter Atkins and Julio De Paula, Chapter 11,
Oxford University Press, 2017,
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DAl Ay

weeks Material covered
Week 1 Introduction to mechanics: Basic Concepts, Scalars and Vectors, Newton’s Laws,
SI units, Problem Solving in Statics.
Week 2 Force systems: two- (Rectangular Components, Moment, Couple, Resultants)
Week 3 Force systems: two- (Rectangular Components, Moment, Couple, Resultants)
Week 4 Equilibrium: Free-Body Diagram
Week 5 Equilibrium: Free-Body Diagram
Week 6 Centroids and centre of gravity
Week 7 Mid-term exam
Week 8 Centroids of area
Week 9 Kinematics of Particles and rigid body
Week 10| Kinematics of Particles and rigid body
Week 11 Kinetics of Particle and rigid body (Force and Acceleration)
Week 12| Kinetics of Particle and rigid body (Force and Acceleration)
Week 13 | Kinetics of Particle and rigid body (Force and Acceleration)
Week 14 | Hook’s law, tension and compression stress
Week 15 | Hook’s law, tension and compression stress
Week 16 | preparatory week before the final Exam
aladll
e “Engineering Mechanics-Statics and Dynamics”, R.C. Hibbeler, 14th
edition
e “Engineering Mechanics-Statics and Dynamics”, J. L. Meriam and L.

G. Kraige, 8th edition
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Weeks Experiments
Week 1 | workshop welding
Week 2 Workshop turning
Week 3 | Workshop carpentry
Week 4 Workshop casting
Week 5
Week 6
Week 7
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weeks Material covered
Week 1 MATLAB basics - The MATLAB environment - Basic computer programming
Week 2 MATLAB basics - Variables and constants, operators and simple calculations
Week 3 MATLAB basics - Formulas and functions - MATLAB toolboxes
Week 4 MATLAB Matrices and Vectors - Matrix and linear algebra review - Vectors and
matrices in MATLAB
Week 5 MATLAB Matrices and Vectors - Matrix operations and functions in MATLAB
Week 6 MATLAB programming - Algorithms and structures - MATLAB scripts and
functions (m-files)
Week 7 MATLAB programming - Simple sequential algorithms - Control structures
(if...then, loops)
Week 8 Mid Term Exam.
Week 9 MATLAB programming - Nested Loops Breaks, Repetition Structures: Nested
Loops and the Break Statement
Week 10 | MATLAB programming - Reading and writing data, file handling - Personalized
functions - Toolbox structure
Week 11 | MATLAB graphic functions
Week 12 | MATLAB Numerical simulations - Numerical methods and simulations
Week 13 Random number generation — Monte carlo methods
Week 14 | Hands-on session Interactive hands-on-session where the whole class will develop
one or more MATLAB scripts that solve an assigned problem
Week 15| Review and solving related problems.
Week 16 | preparatory week before the final Exam
JJLAA.AM
1- MATLAB Handbook with Applications to Mathematics, Science, Engineering,
and Finance Jose Miguel David Baez-Lopez, David Alfredo Baez Villegas
2- MATLAB Commands and Functions(Dr. Brian Vick) (Alfio Quarteroni ¢ Fausto

Saleri *Paola Gervasio) Scientific Computing with MATLAB and Octave
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3- INTRODUCTION TO MATLAB FOR ENGINEERING STUDENTS David
Houcque Northwestern University (version 1.2, August 2005)
Ootells Aalal) ¢l il
Qsulall jrida
Weeks Experiments
Week 1 | Experiment No. ( 1) Introduction to MATLAB, Starting and Quitting MATLAB ,
Desktop Tools, Basic Commands, Practical Exercises
Week 2 | Experiment No. ( 2 ) Working with Matrices , Entering Matrix , Subscripts , Basic
Matrix Functions , Practical Exercises
Week 3 | Experiment No. ( 3 ) Expressions , Variable , Numbers , Arithmetic Operators ,
Functions , Practical Exercises
Week 4 | Experiment No. (4) Relational and Logical Operations , Relational Operations ,
Logical Operation , Bitwise Operation , Logical Functions , Practical Exercises
Experiment No. ( 5 ) Plotting Function , Creating a Plot Using Plot Function , Adding
Week 5 | Plots to an Existing Graph , Multiple Plots in One Figure , Setting Axis Limits , Axis
Labels and Titles , Input / Output of Variables ( Numbers and Strings) , Practical
Exercises
Week 6 | Experiment No. (7)) Flow Control (if , else , switch , for , while , nested loops)
Week 7 Experiment No. ( 8 ) MATLAB Simulink Basic , Starting Simulink , Basic Elements
ee

, Building a System , Gathering Blocks , Modifying the Blocks , Connecting the
Blocks , Running Simulations
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weeks Material covered

Week 1 Introduction to the course: Overview of the module, its objectives, and learning
outcomes. Introduction to the concept of human rights.

Week 2 Philosophical Background: An exploration of the philosophical principles that
underpin the concept of human rights.

Week 3 Political Background: Discussion on the political history and influences on the
development of human rights.

Week 4 Key Documents in Human Rights - Part I: Overview and analysis of significant
historical documents related to human rights.

Week 5 Key Documents in Human Rights - Part II: Continued analysis of crucial historical
documents, including their role in shaping current human rights theories. + Quiz

Week 6 Institutions and Human Rights: Examination of the roles of major governmental
and non-governmental institutions in human rights protection.

Week 7 Midterm Exam
In-depth study of current political and ethical debates in human rights - Part II:

Week 8 Continued discussion and analysis of contemporary debates, encouraging students
to articulate positions.

Week 9 Guest Lecture: Inviting a practitioner in the field to provide real-world insights.

Week 10 | Begin Group Project: Introduction of a specific current problem area in human
rights protection for group projects. + Quiz

Week 11 Group Project Work: Class time allocated for group work on the project, with the
instructor available for consultation and guidance.

Week 12 Group Project Presentations: Each group presents their analysis and proposed
solutions to the class.

Week 13 | Human Rights and Engineering - Part I: Introduction to the intersection of human
rights and engineering.

Week 14 | Human Rights and Engineering - Part II: Detailed exploration of case studies
showcasing the impact of engineering projects on human rights.
Course Review and Reflection: Review of the main themes covered in the course,

Week 15 | giscussion of the relevance of human rights to future careers in engineering, and
submission of reflection papers.

Week 16

Preparatory week before the final Exam
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Donnelly, J. (2013). Universal Human Rights in Theory and Practice.

Cornell University Press.

Langlois, A.J. (2018). Human Rights: Protection and Promotion in the

21st Century. Routledge.

https://www.ohchr.org/
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DAl Ay
weeks Material covered
Week 1 Integration: Indefinite Integrals, Rules for Indefinite Integrals, Integration of

Trigonometric Functions.

Week 2 Solving Initial Value Problems with Indefinite Integrals, Definite Integrals, Rules
for Definite Integrals.
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Week 3 Assignment + Quiz + Techniques of Integration, Basic Integration Formulas by
Substitution, and Integration by Parts.

Week 4 Tabular Integration, Trigonometric Integrals, and Definite Integrals of Odd and
Even Functions.

Week 5 Assignment + Quiz + Integration by Trigonometric Substitutions.

Week 6 Integrating Rational Functions by Partial Fractions.

Week 7 Integration by Substitution and Integrating of theRroots.

Week 8 Mid Term + Numerical integration: Trapezoidal Rule and Simpson Rule.

Week 9 Application of Integrals: Area Under a Curve and Finding Area between two
Curves.

Week 10 Volume of Solids of Revolution.

Week 11 Length of Plane curves and Area of Surface of Revolution.

Week 12 | Assignment + Quiz + Transcendental Functions: Inverse Functions and
Logarithmic Functions.

Week 13 | Complex Numbers, Complex Numbers and Operations, Graphical Representation
of Complex Numbers, and Polar Form of a Complex Number.

Week 14 | Polar Coordinates: Definition of Polar Coordinates, Polar Equations and Graphs,
Polar and Cartesian Coordinates, and Graphing Polar Coordinate Equations.

Week 15| Assignment + Quiz + Review and solve related problems.

Week 16 Preparatory week before the final Exam

_)JLAAM
e GEORGE B. THOMAS, JR. “ Calculus ”, 14th edition, Cenveo® Publisher

Services, 2018.

e Anthony Croft, Robert Davison, Martin Hargreaves, and James Flint
“Engineering Mathematics, A Foundation for Electronic, Electrical

,Communications and Systems, Engineers”, Pearson Education, 2017.
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weeks Material covered

Week 1 Introduction of amplification with transistors
Week 2 BJTs Transistors : small signal analysis
Week 3 BJTs Transistors : small signal analysis
Week 4 BJTs Transistors : small signal analysis
Week 5 FETs Transistor : small signal analysis
Week 6 FETs Transistor : small signal analysis
Week 7 FETs Transistor : small signal analysis
Week 8 FETs Transistor : small signal analysis

Week 9 Differential Amplifiers

Week 10 | Multistage Amplifiers

Week 11 Multistage Amplifiers

Week 12 | Multistage Amplifiers

Week 13 Other Two Terminal Devices

Week 14 Other Two Terminal Devices
Week 15 PnPn Devices and Others

Week 16 | Preparatory week before the final Exam

JJLAAM
e 1. Robert L. Boylestad and Louis Nashelsky, Electronic Devices and

Circuit Theory, 9th Edition, Pearson Education / PHI, 2007.

e _.Millman J and Halkias .C., Integrated Electronics, TMH, 2007.
e S. Salivahanan, N. Suresh Kumar and A. Vallavaraj, Electronic

Devices and Circuits, 2 nd Edition, TMH, 2007. 29
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Weeks Experiments
Week 1 | Introduction
Week 2 | Diode characteristics
Week 3 | Zener diode characteristics.
Week 4 | pN junction diode as half-wave rectifier.
Week 5 | pN junction diode as Full -wave rectifier.
Week 6 | p-N junction diode as full -wave bridge rectifier.
Week 7

clipping and clamping circuits.
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weeks Material covered

Week 1 | Introduction, The Rules of Programming Languages.

Week 2 | Working with Data, Creating and Naming Variables

Week 3 | Using Variables and Operators

Week 4 | Choosing and Using Data Types, Applying Data Types

Week 5 | Creating Constants, Exploring Language Differences

Week 6 | Managing Program Flow

Week 7 | Mid-term + Making Choices and Conditions

Week 8 | Quiz 1
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Week 9 | Creating Complex Conditions and , Creating Loops

Week 10 | Creating Functions, Returning Values and Using Parameters

Week 11 | Using Recursion, Creating and Using Composite Data Types

Week 12 | Arrays and Collections

Week 13 | Introducing Object-oriented Programming
Week 14 | Quiz 2
Week 15 | Making Things Modular

Week 16 | Preparatory week before the final Exam

J.JLAAS\
e "Starting Out with Python plus MyProgrammingLab with Pearson

eText --Access Card Package (3rd Edition) Tony Gaddis ISBN-13:
978-0133862256"
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weeks Material covered

Week 1 Introduction to Laplace Transform, Selected Function Laplace Transforms,
Properties of Laplace Transform and pairs

Week 2 Laplace Inverse, Circuit Elements in S Domain

Week 3 Electrical Circuit Analysis Using Laplace Transform

Week 4 Introduction to Transfer Function, System Poles and Zeros, Electrical Circuit in
Transfer Function

Week 5 S-Plane, Natural Response

Week 6 Introduction to The Transient Circuits, The Transient analysis of R-C circuit

Week 7 The Transient analysis of R-C circuit, The Transient analysis of R-L-C circuit

Week 8 Transient Analysis Using Laplace Transform

Week 9 Mid term

Week 10 | Introduction to TWO-PORT NETWORKS, Input impedance, output impedance,
voltage gain, current gain and power gain

Week 11 Admittance parameters, Impedance parameters, Hybrid parameters, Transmission
parameters

Week 12 | Conditions for Reciprocity and Symmetry, Interrelationships between Two-Port
Parameters

Week 13 | Interconnection of Two-Port Networks, Two-Port Network Functions, Some
Special Two-Port Networks

Week 14 | Series Resonance: quality factor — selectivity — half power — frequency and
bandwidth

Week 15 | Parallel Resonance: quality factor — selectivity — half power — frequency and
bandwidth, series / parallel resonance circuits

Week 16

Preparatory week before the final Exam
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J.JLAAAM

Electric Circuits, James W. Nilsson, Susan A. Riedel, Pearson.
Circuit Analysis: Theory and Practice, Allan H. Robbins and Wilhelm
C. Miller

Fundamentals of Electric Circuits, C.K. Alexander and M.N.O
Sadiku, McGraw-Hill Education

DA ) A

Weeks Experiments

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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DA Ay

weeks

Material covered

Week 1

Vectors and Geometry of Space

Scalars and vectors, component of a vector, rules of vector arithmetic, norm of a
vector, normalizing of vectors.

Assignment No.1

Week 2

Vectors and Geometry of Space

Dot product, Cross product.

Assignment No.2

Week 3

Vectors and Geometry of Space

Product of three or more vectors

Assignment No.3

Week 4

Vectors and Geometry of Space

Equations of lines in space, planes in 3-space.

Assignment No.4
Quiz No.1

Week 5

Vector-valued functions (Vector Functions)
Limits and continuity, derivatives, forms of a curve equation in space
Assignment No.5

Week 6

Vector-valued functions (Vector Functions)
parametric representation, unit tangent and normal vectors.
Assignment No.6

Week 7

Vector-valued functions (Vector Functions)

Curvature, radius of curvature, motion along a curve, velocity, acceleration and
speed

Assignment No.7

Week 8

Vector-valued functions (Vector Functions)
Normal and tangential components of acceleration.
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Assignment No.8
Quiz No.2
Midterm Exam
Partial Derivatives (Differentiations)
Week 9 | Function of two or more variables, limits and continuity, partial derivatives.
Assignment No.9
Partial Derivatives (Differentiations)
partial derivatives of functions of two variables, partial derivatives of functions
Week 10 ) .
with more than two variables.
Assignment No.10
Partial Derivatives (Differentiations)
Week 11 the chain rule for derivatives, the chain rule for partial derivatives, directional
derivatives and gradients, directional derivatives, the gradient,
Assignment No.11
Partial Derivatives (Differentiations)
maxima and minima of functions of two variables, Lagrange multipliers.
Week 12 | Assignment No.12
Quiz No.3
Multiple integrals
Week 13 | Double integral, areas and volumes, double integral in polar coordinates
Assignment No.13
Multiple integrals
Week 14 | Parametric surfaces, surface area, surface integrals
Assignment No.14
Multiple integrals
Evaluation of volume and triple integral.
Week 15 Assignment No.15
Quiz No.4
Week 16 | Preparatory week before the final Exam
J.JLAAS\
e Thomas, G. B., Weir, M. D., Hass, J., Heil, C., & Behn, A.

(2016). Thomas' Calculus Early Transcendentals. Pearson.
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weeks Material covered

Week 1 Introduction to Measurement: Measurement units and standards of measurements

Week 2| [nstrument Types and Performance

Week 3 | Characteristics: Review of instrument types, static & dynamic
characteristics.

Week 4 | Errors during measurement process: Source of errors and reduction of
errors.

Measurement Noise and Signal Processing:
Week 5 | Sources of measurement noise, techniques for reducing measurement
noise, and introduction to signal processing.

Week 6 | Electrical Indicating and Test Measurement:
Digital meters (voltage to time conversion type, potentiometric type,

Week 7 | dual slope integration type, voltage to frequency type and multi-
meters), analog meters (electrodynamic type,

Week & | clamp-on meters, and thermocouple meter), cathode ray oscilloscope
and digital storage oscilloscope.

Variable Conversion Elements:
Week 9 Bridge circuits (Wheatstone, deflection type DC bridge and AC
bridges), and their applications.
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Electrical Transducers: Resistive, Inductive and Capacitive transducers,
Week 10 | measurement of transducer output, modulation and demodulation in
transducers.

Industrial measurements:

Week 11 | evel measurement, Pressure measurement: Burden tube, Bellows,
Diaphragms

Week 12 | Differential pressure measurement, Flow measurement, Temperature
measurement, Force, Load cell.

Week 13 | Digital Transducers:

Opt couplers and OID, optical detection,

Week 14 magnetic pickups, Speed measurement

Week 15 | position measurement, Other digital transducers.

Week 16 | Review and prepare for final exam

JJLAA.AM
e Measurement and Instrumentation Principles : by Alan S. Morris.

\third edition 2003 \ Butterworth-Heinemann

J5dl
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weeks Material covered
Week 1 Columb law and electric field
Week 2 Columb law and electric field
Week 3 Columb law and electric field
Week 4 Electric flux, Gauss law and divergence
Week 5 Electric flux, Gauss law and divergence
Week 6 Electric flux, Gauss law and divergence
Week 7 Energy and Potential
Week 8 Energy and Potential
Week 9 Conductors, Dielectrics and Capacitance
Week 10 Conductors, Dielectrics and Capacitance
Week 11 Posson's and Laplace equations
Week 12 Posson's and Laplace equations
Week 13| Steady Magnetic Field
Week 14 Steady Magnetic Field
Week 15 | Steady Magnetic Field
Week 16 Preparatory week before the final Exam

JJLAAM

1- Mathihew N. O. Sadiku, "Elements of Electromagnetics" , 6th Edition,
OXFORD UNIVERSITY PRESS, 2015.

2- William H. Hayt, Jr. . John A. Buck," Engineering Electromagnetics", 6th
Edition, The McGraw Companies, 2001.

3- Joseph A. Edminister, Mahmood Nahvi, " Electromagnetics", 4th Edition,
McGraw-Hill Education, 2014.
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weeks Material covered

Week 1 | Introduction, Construction of DC Machines

Week 2 | Type of Generator, Armature Winding, EMF Equation

Week 3 | Total Losses, Distribution of Power, Efficiency

Week 4 | Armature Reaction, Compensating Windings, Commutation

Week 5 | Commutation, Generator Characteristics

Week 6 | O.C.C. characteristics, Voltage Build-up

Week 7 Mid Term Exam

Week 8 | Series Generator Characteristics, Voltage regulation, Paralleling DC Generators

Week 9 | DC Motor, Back EMF
Week 10 | Speed, Torque, Characteristics

Week 11 | Losses, Control method

Week 12 | Speed Control of Shunt Motors
Week 13 Speed Control of Series Motors
Week 14 | Starting, Braking

Week 15 | Testing of DC Machines
Week 16 | Preparatory week before the final Exam

JJLAAAM
e Electrical Technology, B.L. Theraja, Volume-II (AC & DC Machines)

e Principles of Electrical Machines By V. K. Mehta, Rohit Mehta
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weeks Material covered
Week 1 | The Role of Statistics in Engineering

Week 2 | pegcriptive Statistics

Week 3| probability

Week 4 | Digcrete Random Variables

Week 5 | probability Distributions

Week 6 | Continuous Random Variables and Probability Distributions
Week 7 | Joint Probability Distribution

Week 8 | Midterm exam

Week 9 | Sampling Distributions
Week 10 | Assignment 1
Week 11 | point Estimation of Parameters
Week 12 | point Estimation of Parameters
Week 13 Assignment 1
Week 14 | Statistical Interval for a Single sample
Week 15

Statistical Interval for a Single sample

Week 16
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weeks Material covered
Week 1| ntroduction of Frequency Response in single stage amplifier
Week 2 | Low Frequency Response
Week 3 | Low Frequency Response
Week 4 | Low Frequency Response
Week 5 | High Frequency Response
Week 6 | High Frequency Response
Week 7 | High Frequency Response
Week 8 Frequency Response in multistage amplifier
Week 9| Frequency Response in multistage amplifier
Week 10| Frequency Response in multistage amplifier
Week 11 | Introduction of Feedback Amplifiers
Week 12 | Feedback Amplifiers (typel and type 2)
Week 13 | Feedback Amplifiers (type3 and type 4)
Week 14 | Power amplifiers
Week 15 | Power amplifiers
Week 16 | Preparatory week before the final Exam

J.JLAAS\

e _Robert L. Boylestad and Louis Nashelsky, Electronic Devices and
Circuit Theory, 9th Edition, Pearson Education / PHI, 2007.

e Millman J and Halkias .C., Integrated Electronics, TMH, 2007.

e S. Salivahanan, N. Suresh Kumar and A. Vallavaraj, Electronic

Devices and Circuits, 2 nd Edition, TMH, 2007. 29
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Week 1 | Introduction
Week 2 | Test a transistor (short) between terminals
Week 3 | Test a transistor (open) between terminals
Week 4 | ICBO/ICEO Test on a Test Transistor .
Week 5 | DC gain (HFE) of a Transistor
Week 6 Input characteristics of BJT transistor
Week 7 | Transistor as switch
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weeks Material covered

Week 1 Introduction to MATLAB,

Week 2 Creating Variables, Some Useful MATLAB Functions,

Week 3 Data Types.

Week 4 Script Files.

Week 5 Introduction to Arrays Graphing.

Week 6 Input Statements Output Statements

Week 7 Conditional Statements: Logical Operators,

Week 8 Conditional Statements: if, else, and else/if,

Week 9 Conditional Structures: Switch

Week 10 | Repetition Structure: Introduction to Loops

Week 11 Repetition Structure: For Loops Repetition Structure: While Loops.

Week 12 Nested Loops Breaks

Week 13 Repetition Structures: Nested Loops

Week 14 | Break Statement.

Week 15 | General review
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weeks Material covered

Week 1 Self-Inductance, Coupled Inductor, Mutual Inductance

Week 2 Mutual Inductance between Two Coupled Inductors, Dot Convention, coefficient
of coupling, Inductances in series and Parallel

Week 3 | Linear Transformer, Ideal Transformer

Week 4 equivalent circuit’s linear, ideal transformers, autotransformer

Week 5 | Classification of Filters, Characteristic of Filters

Week 6 | Constant-k Filter, modern filter design

Week 7| network transformations and all pass filters

Week 8 | Mid-term

Week 9 | Source of errors and reduction of errors, Sources of measurement noise, techniques
for reducing measurement noise, and introduction to signal processing

Week 10 | Digital meters (voltage to time conversion type, potentiometric type, dual slope
integration type, voltage to frequency type and multi-meters)

Week 11 | analog meters (electrodynamic type, clamp-on meters, and thermocouple meter),
cathode ray oscilloscope and digital storage oscilloscope

Week 12 | Bridge circuits (Wheatstone, deflection type DC bridge and AC bridges), and their
applications

Week 13 | Resistive, Inductive and Capacitive transducers, measurement of transducer output,
modulation and demodulation in transducers.
Level measurement, Pressure measurement: Burden tube, Bellows, Diaphragmes,

Week 14 | Differential pressure measurement, Flow measurement, Temperature measurement,
Force, Load cell.

Week 15 | Opt couplers and OID, optical detection, magnetic pickups, Speed measurement,
Position measurement, Other digital transducers

Week 16

Preparatory week before the final Exam

JJLAAM

e Electric Circuits, James W. Nilsson, Susan A. Riedel, Pearson.
e Circuit Analysis: Theory and Practice, Allan H. Robbins and Wilhelm C. Miller

® Modern electronics Instrumentation and measurement techniques by Albert D Helfrick
And William D. Cooper
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weeks

Material covered

Week 1

Chapter One First order ODE
An introduction to Differential Equations (DEs).

Basic Concepts (Concept of solution, The General and Particular solutions, Initial
Value Problem (IVP) and Boundary Value Problem (BVP), Linear and Non-linear
ODEs)

Week 2

Chapter One First order ODE

The General Solutions of First Order ODEs (Separable ODEs, Equations Reduction
to Separable Form)

Assignment No.1

Week 3

Chapter One First order ODE

The General Solutions of First Order ODEs (Exact ODEs, Reduction to Exact Form
(Integrating Factors)).

Assignment No.2

Week 4

Chapter One First order ODE

The General Solutions of First Order ODEs (Linear ODEs, Reduction to Linear
Form (Bernoulli Equation)).

Assignment No.3

Quiz No.1

Week 5

Chapter Two Second and Higher Order ODEs
An introduction to second order ODEs.
Homogeneous Linear ODEs of Second Order (Superposition Principles).

Initial Value Problem. Basis. General Solution.

Week 6

Chapter Two Second and Higher Order ODEs
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Homogeneous Linear ODEs with Constant Coefficients.
Euler - Cauchy Equations.
Differential Operator (D-operator).

Assignment No.4

Week 7

Chapter Two Second and Higher Order ODEs
Methods of Solving Non-homogeneous Linear ODEs.
Method of Undetermined Coefficients.

Method of Variation of Parameters

Assignment No.5

Week &

Chapter Two Second and Higher Order ODEs

Solving of higher order linear ODEs with Constant Coefficients
Assignment No.6

Quiz No.2

Midterm Exam

Week 9

Chapter Three Fourier Analysis
An introduction of Fourier Series.

Periodic and non- Periodic Functions, Euler Formulas.
Even and Odd functions.

Assignment No.7

Week 10

Chapter Three Fourier Analysis
Half Range Expansion (Fourier Sine and Fourier Cosine).

Complex Fourier Series (Exponential).
Applications of Fourier Series in Electric Circuits.

Assignment No.8
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Quiz No.3

Week 11

Chapter Four Sequences and series

Convergence and Divergence Test.
Geometric Series and Partial Sum.

Assignment No.9

Week 12

Chapter Four Sequences and series

Integral, Comparison.
Ratio and Root Tests.

Assignment No.10

Week 13

Chapter Four Sequences and series

Alternating series.
Power Series.
Applications of Power Series.

Assignment No.11

Week 14

Chapter Four Sequences and series

Taylor and Maclaurin Series.
Assignment No.12

Quiz No.4

Week 15

Chapter Four Sequences and series

Revision Week

Week 16

Preparatory week before the final Exam




Oz daala
Atig) 405
Al gl Arigl) it
SN gl ) Cinang
2024 - 2023

J.JLAAAM

® Kreyszig, E. (2010). Advanced engineering mathematics. John Wiley & Sons.

e Thomas, G. B., Weir, M. D., Hass, J., Heil, C., & Behn, A. (2016). Thomas'

Calculus Early Transcendentals. Pearson.
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weeks Material covered

Week 1 Poissson's and Laplace's Equations

Poisson’s & Laplace's equations, Uniqueness theorem,
Week 2 examples of the solution of Laplace's equation (1D), examples of the solution of

Poisson’s equation (1D),
Week 3 product solution of Laplace's equation.
Week 4 The Steady Magnetic Field

Boit — Savart law,
Week 5 amperes circutal law, Curl, Stocke's theorem
Week 6 magnetic flux and magnetic flux density.

Week 7 The Scalar and Vector Magnetic Potential
Derivation of steady — magnetic field laws, magnetic forces. Magnetic Forces,

Week 8 Materials and Inductance Force on moving charge,

Week 9 force on differential current element, force between differential current elements,
force and torque on a closed circuit.

Week 10 | The Nature of Magnetic Materials

Magnetization and permeability,

Week 11 | magnetic boundary conditions,

Week 12 the magnetic boundary condition,

Week 13 the magnetic circuit,

Week 14 potential energy and force on magnetic materials,

Week 15 inductance and mutual inductance.

Week 16 Prepare for final exam

JJLAAM
1- Mathihew N. O. Sadiku, "Elements of Electromagnetics" , 6th

Edition, OXFORD UNIVERSITY PRESS, 2015.

2- William H. Hayt, Jr. . John A. Buck," Engineering Electromagnetics",
6th Edition, The McGraw Companies, 2001.

3- Joseph A. Edminister, Mahmood Nahvi, " Electromagnetics", 4th
Edition, McGraw-Hill Education, 2014.
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DAl Ay

weeks Material covered

Week 1 Principle of working of a transformer, Transformer type and construction,
transformer action, Faraday’s, and Lenz’s law’s
E.M.F. Equation, general equation, voltage ratio, current ratio, power rating

Week 2| equations, volt per turn form general equation volt per turn in terms of power
rating.

Week 3 | Ideal transformer, Practical transformer on no load, phasor diagram

Week 4 | Transformer on load, Phasor Diagram

Week 5 Equivalent circuit of the transformer, leakage reactance, equivalent resistances,
reactance’s, and impedances phasor diagrams

Week 6 Approximate voltage drops, Percentage regulation, Regulation calculation using
voltage values

Week 7| Mid-term Exam
Total Losses, Efficiency, losses in transformer, Equations of these losses relating to

Week 8 | transformer variables as a function to frequency and voltage (eddy current loss and
hysteresis loss)

Week 9 | Transformer Test: Open circuit Test, Short circuit Test

Week 10 | Regulation calculation using short and open circuit tests, Efficiency calculation
using short and open circuit tests, Maximum efficiency

Week 11 | All day Efficiency

Week 12| Auto transformers and their types

Week 13 | Transformer polarity, Parallel operation of transformers

Week 14

Three-phase transformer




Oz daala

daigh) 40
Al ) Al
g.a:mtsw g-du sz\ ia 9
2024 - 2023
Week 15 | Connection of three phase transformers
Week 16 | Preparatory week before the final Exam
JJLAAM
e FElectrical Technology, B.L. Theraja, Volume-II (AC & DC Machines)
e Principles of Electrical Machines By V. K. Mehta, Rohit Mehta
il alall o ygaal
A s
Weeks Experiments
Week 1 | Exploring the Essentials of DC Machine Lab
Week 2 | No-load Characteristics (O.C.C.) of Separately Excited Dc Generator
Week 3 | Study the Conditions for Build-up of a DC Shunt Generator
Week 4 | Study of Load Characteristics of DC Shunt Generator
Week 5 | Speed Control of Separately Excited Dc Motor
Week 6 | Load Characteristics of Long Shunt DC Compound Motor
Week 7 | Swinburn’s Test

54l
s Y 3L ki
40 A i 4l (S a2 B
50 DA b 4l (S 20 LS|
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weeks Material covered

Week 1 | Signal classification of periodic and non-periodic signal

Week 2 | Fourier series and Fourier transform

Week 3 | Classification of system ,power spectral density, correlations

Week 4 | Noise: Types, power calculation, thermal white Gaussian noise (AWGN)

Week 5 | BAND-LIMITED noise (base band and band pass) , Noise through linear systems
Week 6 | AM/DSB-LC, AM/DSB-SC,

Week 7 | AM/SSB-SC, AM/VSB, Noise in AM System

Week 8

Midterm exam
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Week 9 | Modulation and demodulation of various types of AM
Week 10 | Angle modulation :Frequency modulation (FM)
Week 11 | NBFM, NBPM, WBPM
Week 12 | Modulation and demodulation of FM
Week 13 | Phase modulation (PM)
Week 14 | Modulation and demodulation of PM
Week 15 | Noise in angle modulation
Week 16 | Preparatory week before the final Exam
ladll
® Communication systems —simon haykins
® Communication systems —by A B Carson
AL ALl ¢l sl
Weeks Experiments
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
J5dl
RPN ALl cabliaial)
40 sl (A4l gl Sy 22 B
50 DRl Al sl (Say e LS
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weeks

Material covered

Week 1

Chapter One: Operational Amplifier

1.1 Introduction

1.2 Amplifier Fundamentals

1.3 Operational Amplifier
1.3.1 The Ideal Op-Amp

1.4 Basic Op-Amp Configurations
1.4.1 The Inverting Configuration
1.4.2 The Noninverting Configuration
1.4.3 The Voltage Follower

Week 2

1.5 Ideal Op-Amp Circuit Analysis
1.5.1 Summing Amplifier
1.5.2 The Difference Amplifier
1.5.2.1 Input Signal Modes
1.5.2.2 Common-Mode Rejection Ratio

Week 3

1.5.3 The Integrator Amplifier
1.5.4 The Differentiator Amplifier

Week 4

1.6 Op Amp Specifications — DC Offset Parameters
1.6.1 Offset Currents and Voltages

Week 5

1.7 Op Amp Specifications — Frequency Parameters
1.7.1 Gain—Bandwidth
1.7.1.1 3 dB Open-Loop Bandwidth
1.7.1.2 Closed-Loop Bandwidth
1.7.2 Slew Rate (SR)

1.7.3 Maximum Signal Frequency

Week 6

Chapter Two: Feedback Amplifier
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2.1 Negative Feedback

+ Quiz

Week 7

2.2 Ideal Feedback Topologies
2.2.1 Voltage Amplifier (Series-Shunt)
2.2.2 Current Amplifier (Shunt-Series)
2.2.3 Transconductance Amplifier (Series-Series)

2.2.4 Transresistance Amplifier (Shunt-Shunt)

Week 8

2.3 Impedance in Feedback Amplifiers
2.3.1 Input Impedance — Series Mixing (Voltage & Transconductance)
2.3.2 Input Impedance — Shunt Mixing (Current & Transresistance)
2.3.3 Output Impedance — Series Sampling (Current & Transconductance)

2.3.4 Output Impedance — Shunt Sampling (Voltage & Transresistance)

Week 9

2.4 Practical Feedback Amplifiers

2.4.1 Voltage (Series-Shunt) Feedback
2.4.1.1 Op-Amp Amplifier
2.4.1.2 FET Amplifier
2.4.1.3 BJT Amplifier

2.4.2 Transconductance (Series-Series) Feedback
2.4.2.1 BJT Amplifier

2.4.3 Transresistance (Shunt-Shunt) Feedback
2.4.3.1 Op-Amp Amplifier
2.4.3.2 FET Amplifier

Week 10

Midterm Exam

Week 11

Chapter Three: Active Filter

3.1 Introduction
3.2 Filter Transmission, Types, and Specifications
3.2.1 Filter Transmission

3.2.2 Filter Types
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3.2.3 Filter Response Specifications
3.2.3.1 Low-Pass Filter
3.2.3.2 High-Pass Filter
3.2.3.3 Band-Pass Filter

3.2.4 Filter Transfer Function

Week 12

3.3 Butterworth and Chebyshev Filters

3.3.1 Butterworth Filter
3.3.1.1 Natural Mode Identification
3.3.2 Chebyshev Filter
3.3.3 The Damping Factor
3.3.4 Critical Frequency and Roll-Off Rate

Week 13

3.4 Active Low-Pass Filter

3.4.1 Single-Pole Filter
3.4.2 Sallen-Key Low-Pass Filter
3.4.3 Cascaded Low-Pass Filters

3.5 Active High-Pass Filter

3.5.1 Single-Pole Filter
3.5.2 Sallen-Key High-Pass Filter
3.5.3 Cascaded High-Pass Filter

Week 14

3.6 Active Band-Pass Filter

3.6.1 Cascaded Low-Pass and High-Pass Filter
3.6.2 Multiple-Feedback Band-Pass Filter
3.6.3 State-Variable Filter

3.6.4 The Biquad Filter

3.7 Active Band-Stop Filter

3.7.1 Multiple-Feedback Band-Stop Filter

Week 15

Quizz

Week 16

Preparatory week before the final Exam
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® Robert L. Boylestad, “Electronic Devices and Circuit Theory”, 11TH Edition,

Pearson Education Limited, 2015.

e Thomas L. Floyd, “Electronic Devices, Electron Flow Version”, 9TH Edition,

Pearson Education Limited, 2015.

el Aalal) el el

el S s
Weeks Experiments
Week 1 | Experiment 1: OP-AMP CIRCUITS
Week 2 | Experiment 2: OP-AMP APPLICATIONS
Week 3 | Experiment 3: THE COMPARATOR
Week 4 | Experiment 4: ACTIVE FILTERS
Week 5 | Experiment 5: RC OSCILLATORS
Week 6 | Experiment 6: LC OSCILLATORS
Week 7 | Exam
J sl
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DA Ay

weeks Material covered
Week 1 Introduction, periodic functions properties, sine and cosine form
Week 2 half range series, complex Fourier series
Week 3 Parseval's theorem, Fourier integral, Fourier transform Properties

convolution theorem, power spectral, density and correlations ,signals and linear

Weelcd systems, applications
Week 5 Region of convergence, properties of Z-transforms
Week 6 Z-transform pairs, the inverse of Z transform
Week 7 Analysis of discrete-time systems, Z-transform applications.
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Week 8 Midterm exam and Related rates
Week 9 Functions of complex variables, complex differentiation
Week 10 analytic functions and its properties, integration in the complex plane
Week 11 Cauchy’s theorem, Cauchy’s integral formula for simply and multiply connected
ee
regions
Week 12 | Taylor’s and Laurent series, the residue theorem
Week 13 | Legendre’s equation, Legendre’s polynomials,
Week 14 | Bessel functions of the first and second orders, Bessel function properties.
Week 15 Wave equation, Laplace equation, solution of boundary condition problems, general
ee
solution
Week 16 | Preparatory week before the final Exam
)JLAAAM
e "Advanced Engineering Mathematics" by Erwin Kreyszig
e "Principles of Mathematical Analysis" by Walter Rudin
e "Introduction to the Theory of Computation" by Michael Sipser
Ootall Aalal) ) il
Weeks Experiments
Week 1
Week 2
Week 3
Week 4
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RENGYRN ALl cabliaial)
40 Al 8 48 Sy 230 B
50 ol i 4l Sy e L]




Oz daala
duaigl) dls

2024 - 2023

el Cia s

il g Aaaig) ot
ga:ml.sw g-du sz\ A 9

gl Caa

bl dladll LSl il (ariaall dadaill) daal po s dedia bas sl lia g avdll 138 Gy
() N 4,30l daleall ddlal) g da gidall 4Bl
Al Claladal) ASilSa 5 5eSH) Aadail) (Al 5eSI Al ozl Hl) 23 el caSad) Aokl dada

Ogmaba Bacld 3 HLEY) Baal Slall s )l

Jalas Al Aa ) e Aalas) Alaial o oY) Aa all e At Al soe ) Jlae 8 Jalail)
Sl g i) Uasll Jales co1aY) Cildial o 53 shadll dlain)
) s il ¢ gy 8-y )il e ASaalinall dadai¥) ) il ;) EiuY) Jila

adad) Sl g ) anladl) 3 ) 5

FIR WA

e Fals / 2l o) il

Sl / graladl anadll

E3107 /1 3kl

DA Sy / ) aul

(had

g8 Jay il el

adll ) gaall

el Gl

2024-2023 / JsY!

)/ Jadl

Juad / Aclu g5

Al Hall Aile L) aae

2023/9/1

Caa gl dlae) gy )l

pSail) 4y il Ay anliall agd
dpadl) oSal) dakail Julas 2

Aaleal) Lalai¥) e aSail) 45 i gaadai
Aadiial) aSatl) Ll agh

aSail) dalail (s g 3lSlaa

1Y) 5 )Y apis

aSall dakail aracai JSLie s

~ N D B~ W

Aladl) s A

sl yall 5 dedidll |

Ll ifdle 5 dgnpa gill ALY oy sl e 5 a8l 5 aSail) dadail dnig bl agh DU -

4_)“;:\.1)3\ B)AL&AS\

pninall 8 W ) 9 g aSall Aalail G ge gl 2w o 5 -




Oz daala
Atig) 405
i ) Al oo
g.a:mtsw g-du sz\ e 9
2024 - 2023

A skl L) Jlse Bl (A oSl jualie: Jifiie 458l e 3l -

eigd) avanaill (Bl 3 aSadll jualia] yad eDlial g oSail) dakail araai palic o il -
25 Jlse A dndaill 2

(Sall GV dasads a3l Jsal eV Jysad ala) -

Jail) A sty Aloalal) Asbaall Ja 5 dpbalis dobaa (pe Jiil) A3 alay) -

O ) e AN Adasll AL el il Jall Al slay -

Cra ol ae AN Adadll) AU 4SS pal) AakasDU Jaall Al alay) -

Ol ae AN Adadl) Al al) LISl AadaiD Jaill Al alay) -

Gl e Al Adadll 4K iS5 jeSI AadaiDU Jaall Al sl -

Alilee 4SS0 5 Al jeS il 50 Z ) -

Jail) Ay alagl (ks ol ) a8 aldas oo -

8aaae dae i Aail J) Al 3

z oAl ) Jaadl o Jail) Als Jiad sas) g ALK ) saneie Lo b AakaslY NS alade ) 3580 -
(baaxie dye i Aadail (e 0 5S0 Al 3 jle Al ayanali s Jilasi -

5old) 38 cldalada ) ANKH caldadad ol Jy g -

O smle 3B aladiuly Badeie dye i Aadasly Ja3 Al alay) -

Al o a5 L) (3835 Lol e Alad) iV ala i -

) yall 4 i€ g aSaill A€ g 4 ) s g Al JISET 8 A eliad b Baawie dpe b dadail il -
< gl Alasal 4

aSall alail ¢ ol dolacin) asaadl Jail) il lieal g Uadl aladial -

LGS oY) A ol e a5 el aiul) Caag -

aladll 28 g0 eV & Y] ae Al Ao jall e AalaiDU dalal) dlacia) 40K -

4Gl A all (e pUail casadal) 2o Al g el A alag) -

Bl Al A )all (e il o LYY g g aal) ) glad A 535 Al g ) R g ala) -
el

Al o YA Al e dadailS laa) cd dadai¥l g e Aa jall (e dadai) i -
aldaal) g il e ddaadl) a\ﬁsisg_n:j_

3 jiiuadl ) cUadl 5

4 san 1) drad Ll a0 aUa 5 el Allad) Uk slay -

aldaill 3 el sl Uad ool apaas -
sjmmu\&saumw@mw\w\gﬁ%ﬁ@_

Gl el @A I 5 el Alal) Uas slay) -

Lgan gl e daal Aokl Aadal 5 el ) Uas alagy) -

lalaall ¢l el 3 jaieall Alall Und Al ala) -

o EY a5 6

il )il apaa) bl Gy Jsan yaadi s L) -

) Hia aleSly Caall f 150a Caall 8 J oY) eaiall 06 Cun i) Jpan a5 L) -




Oz daala
Atig) 405
i ) Al oo
ga:ml.sw g-du sz\ e 9
2024 - 2023

AR ol 8 Jiaall AUl ) i) waadl iy, Jgim aladiud -

D3l juia go ilyas |7

o) e e aai -

ol g e pailiad Gl -

o) e ge an ) -

oo Ayl Sl 5 3a) g (e il cililan) ala) -

Los 2 4 )all (e dadaiD 5 piladl AlaisV) Cilial sa 4ali) dales Ao aranail H3all aua go aladin -
‘ 35

SM\MM\%M@&QMWMJM\&‘%e\@‘-
a}\.:gj\z\_i\;ﬂu\J\M@&QM}MM’&AJAJM\H@\-
BJAL:J\M\AL.»‘}“}::)M\Mw\%w&wﬂ@&uuﬂﬁmaﬂ)&\cmyem\_
E),ﬂ.d\ LMY\M&.&A\)&‘ aodail) &L\LA}MMJJAJ\ &AA}AeJA.Lu:‘—

Uled deaaal) lia grall Ludily o8 -

Ll el 33k

el 5 cilizBliall Jie ddaisl A (a5 9al) 3ala 8 Jaliiy A4S i) e Ol apani ol aladl) -
& s sall (aldll agagh Uy o DUl 13a aclay @O Ja o et s Alall il ja5 elaall
; il el G e 3 ma

Sle ool saclual agall allall (pe cliydat 5 Abialy 5 ) gall sale day ) 1 Asial) allall 8 ciligdall -
algall ol dplasall cBla I o Alad) el ja JMA e Sl LAl Sy 45 saledy Lo 3238 5 daaf 443
kil e Al

AR Jady o (S el ot dail La s 3 ) ga s il sal (e BaEELYT tlin o) 1S3 e -
Al lal) lSlaall 5 dical yiaYI ol pidal s coi i) e AdEldl Clatie s Jailu )l 3odeiall (a g el
O ol Saiy ddla) 3l se iy Jadill aladll Qi L )5S (S Apardadll il
L)

(e Ae sile de sane anili Lgladinl 5 Ul bt g de giiall alaill Clalial o G gl bl -
sl aed anaii Adlidall aledll Lalail Al A€ jall s dmand) 5 Ay peal Aads) Jie dpelall Cullud)
Al OOl clalsial e 2l dudlia) cilaas

(:Ag_ﬂ.b;)ue.mmj GOl 2285 A jal 3 ) gall J) ga B patiusal) Aty oSOl lapil) prad 1 S sSall anail) -
s Apeleall LBl g 3 ualll algall i 5 jualll ol JLaaY) el Jedy o Sa cauliall cd gl
ped G Ol L #lay B Al GVl aad 8 4 oSl Clapdill aelid dpelaall (g el
Aalall a5 sall SO ey Al

agd el COUall oLy L8 dagn gill 5 acall 5 g5 Led ol (S aal ol jal (I saiaall alaall s -




Oz daala
Atig) 405
i ) Al oo
g.a:mtsw g-du sz\ e 9
2024 - 2023

el leass

tos oandl agany e alaill QUL (S Cua ALl 5 A glad Al dhy 3y jad :‘éij‘—’-ﬂ:il’ﬂ‘ -
el 5 ddaidall AS Liall 3y el L8l 5 ol BY) Claadley elaall Joaall aoai | (axdl agaias
S8 a5 e lanl

I i) wonEi LS aY) ) jlgall sk agalai b pSaill S a il grad sl a5 Jalill -
Ll yaat g age dalall aledll dplee Julad GOl Sy G dpelaal) L8 ) e sall oy g3
Omenill Calaal aas g Canall 65 68l

Cro A g pall g8 aleil] Aalide il g ey agaal ) (G &) rcasill e 350l g 4 all -
A Lde jyads Ao gl alaill Clalial lagul apdill 8k (5 sinall apaiy il 305 Cua
Lol

e 2l OOlaadll ol jaly aliiie JSG Guoall sl i) Allad anih W8 el Gueadll -
b Oaill a8 e Cangl g5 gall il S8 Aalal) elilaaDle i) il Ul cillaadle
Aol ¢l ) sl

el (35 )l

PREEPNT A pEgtY
Rialiall g frg ol LY By 66
A0 3l a5l ans 333 67
aliadll lilatiay) 68

DA Ay
weeks Material covered
INTRODUCTION
- Brief History of Automatic Control
Week 1 - System Configurations and Analysis

- Different Between Closed- and Open-Loop
- Applications of control systems

MODELING IN THE FREQUENCY DOMAIN
- Laplace Transform Review
Week 2 - The Transfer Function
- Electrical Network Transfer Functions,
- Translational Mechanical System Transfer Functions

Week 3 MODELING IN THE FREQUENCY DOMAIN
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- Rotational Mechanical System Transfer Functions
- Electromechanical System Transfer Functions

- Electric Circuit Analogs

- Nonlinearities

- Linearization

Week 4

REDUCTION OF MULTIPLE SUBSYSTEMS
- Introduction
- Block Diagrams
- Analysis and Design of Feedback Systems
- Signal-Flow Graphs
- Mason’s Rule

Week 5

TIME RESPONSE
- Introduction
- Poles, Zeros, and System Response
- First-Order Systems
- Second-Order System
- Underdamped Second-Order Systems
- Delay time, Rise time, Peak time, Settling time, Maximum overshoot

Week 6

TIME RESPONSE
- System Response with Additional Poles
- System Response with Zeros
- Effects of Nonlinearities upon Time Response
- System Response with Additional Poles
- System Response with Zeros
- Effects of Nonlinearities upon Time Response

Week 7

Mid Term

Week 8

STEADY-STATE ERRORS
- Introduction
- Steady-State Error for Unity Feedback Systems
- Static Error Constants and System Type

Week 9

STEADY-STATE ERRORS
- Steady-State Error Specifications
- Steady-State Error for Disturbances
- Steady-State Error for Nonunity Feedback Systems
- Sensitivity
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STABILITY
Week 10 - Introduction
- Routh-Hurwitz Criterion
STABILITY
- Routh-Hurwitz Criterion: Special Cases
ROOT LOCUS TECHNIQUES
- Introduction

Week 11

Week 12 - Defining the Root Locus
- Properties of the Root Locus
- Sketching the Root Locus
- Refining the Sketch
ROOT LOCUS TECHNIQUES
Transient Response Design via Gain Adjustment
Week 13 - Generalized Root Locus
- Root Locus for Positive-Feedback Systems
- Pole Sensitivity
DESIGN VIA ROOT LOCUS
- Introduction
- Improving Steady-State
- Improving Transient Response via Cascade Compensation
DESIGN VIA ROOT LOCUS
Week 15 - Improving Steady-State Error and Transient Response
- Feedback Compensation
- Physical Realization of Compensation Error via Cascade Compensation

Week 14

Week 16 | Preparatory week before the final Exam

bladll
e CONTROL SYSTEMS ENGINEERING BY NORMAN S. NISE K. OGATA, MODERN CONTROL
ENGINEERING,5TH EDITION
e Modern Control Systems (Richard C. Dorf & Robert H. Bishop)

J sl

Y Al Ll
40 DAl 4l il (S 22 B
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weeks Material covered
Week | Electrical Breakdown in Gases, Solids and Liquids Classical gas laws

Week 2 the sparking voltage Paschen's law, the breakdown field strength

Week 3 breakdown in uniform and non-uniform fields, partial breakdown and corona, polarity
effect, breakdown in solids and liquids.

Week 4 Electrostatic field distribution, breakdown strength of insulating

materials
Week 5 fields in homogeneous materials, fields in multilayer materials
Week 6 stress control, experimental field analysis techniques.

Week 7 AC, DC, and impulse high voltages,

Week 8 testing transformers, series resonant circuits

Week 9 impulse voltages, operation and construction of impulse generators.

Week 10| yoltage measurements by spark gaps
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Week 11| gphere gaps, uniform field gaps
Week 12| electrostatic voltmeters, voltage dividers.
Week 13 | Over-voltages and Insulation Coordination:
The lightning mechanism simulated lightning surges for testing
Week 14| protection against over-voltages
Week 15 | insulation coordination.
Week 16
JJLAAAM
Dl alall cl sial
Weeks Experiments
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
J sl
40 Dokl 84l gd (Kay dac JB)
50 DAl (g8 A5 (S 22 S
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weeks Material covered

Week 1 Structure of power system and its elements, major sources of primary energy,

Week 2 power stations, steam, hydro, gas turbines, nuclear, M.H.D generation

Week 3 renewable energy sources, solar energy, wind generators, other renewable sources

Week 4 AC and DC single and 3-phase transmission, development of electric power in Iraq

Week 5 Economics of generation, load curves, choice of size and number of generator units

Week 6 effect of system voltage on transmission efficiency of power supply system
Mid-term + choice of transmission voltage, power factor improvement, most

Week 7 economical power factor




Oz daala
Atig) 405
Al gl Arigl) it
SN gl ) Cinang
2024 - 2023

Week 8 Conductor materials, line supports, sag,
Week 9 calculation of sag, effect of wind and ice,
Week 10 | insulators, voltage distribution over an insulator string,
Week 11 string efficiency, improving string efficiency
1o Phenomenon, disruptive critical voltage, visual critical voltage, corona losses,
Wee
factor and conditions affecting corona losses.
Conductor materials, insulating materials, sheathing end armoring materials, types
Week 13
of cables
insulation resistance, stress and capacitance, use of inter sheaths, capacitance
Week 14 ' '
grading, power factor in cables.
. capacitance in three core cables, thermal characteristics, comparison between
Week 15
overhead lines and underground cables
Week 16 Preparatory week before the final Exam

J.JLAAAM

V. K. Mehta and Rohit, “Principles of Power System”, S. Chand, 2005
Stevenson, W. D. (1994). Power Systems: Analysis and Design. McGraw-Hill.
Hadi Saadat, “Power System Analysis”, Tata McGraw-Hill, 2002.

T. K. Nagsarkar, “Power System Analysis”, Oxford University Press, 2014.
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weeks Material covered
Week 1 Introduction to the microprocessor and computer & microprocessor organization
Week 2 Introduction to the microprocessor and computer & microprocessor organization
Micro-architecture of the 8086 Microprocessor: Introduction to Microarchitecture
Week 3 of the 8086Microprocessor. and Software Model of the
8086 Microprocessor
Week 4 Micro-architecture of the 8086 Microprocessor: Introduction to Microarchitecture
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of the 8086Microprocessor. and Software Model of the
8086 Microprocessor

microprocessors architecture and its operations
CPU machine and assembly language
Addressing Modes:

Week 5 Register, immediate,

direct, register indirect,

based-plus-index, register

relative, and base relative plus-

index addressing

microprocessors architecture and its operations
CPU machine and assembly language
Addressing Modes:

Week 6 Register, immediate,

direct, register indirect,

based-plus-index, register

relative, and base relative plus-

index addressing

microprocessors architecture and its operations
CPU machine and assembly language
Addressing Modes:

Week 7 Register, immediate,

direct, register indirect,

based-plus-index, register

relative, and base relative plus-

index addressing

Week 8 Instruction Set and Programming: Data Movement Instructions

Week 9 Instruction Set and Programming: Data Movement Instructions

Week 10 string Instructions

Week 11 | Arithmetic Instructions

Week 12 | Arithmetic Instructions

Week 13 | Logic Instructions

Week 14 | INTERFACING MICROCONTROLLER
Programming Timers — Serial Port Programming — Interrupts Programming — LCD

Week 15 | & Keyboard Interfacing — ADC, DAC & Sensor Interfacing — External Memory
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Interface- Stepper Motor and Waveform generation.

Week 16

Prepare for the final exam

J.JLAAAM

e Barry B. Brey, “The Intel Microprocessors 8086/8088, 80186/80188, 80286,80386,

80486, Pentium,

Interfacing”, 6th Edition, Prentic-Hall Inc., 2003.

and Pentium Pro Processor Architecture, Programming, and

DAL Al o e

Weeks Experiments

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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weeks Material covered

Construction and principal operation of 3-Phase Induction Motors, production of
Week 1 rotating magnetic field

Equivalent circuit of 3-Phase Induction Motors, No-load test, and blocked rotor

Week 2
test.
Week 3 Power stages, efficiency, and losses of 3 phase induction motor
Week 4 Torque-speed characteristics, starting and maximum torque
. Starting of 3-phase induction motor: Variable resistance in stator, auto-transformer
Week 5

method, star-delta method, and soft starting methods.
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Week 6 Speed control of 3-phase induction motor, braking of 3-phase induction motor
Week 7 Induction generator. Working principle, construction,
Types of induction generator, applications, characteristics of slip-torque and the
Weeks output power
Week 9 Single phase induction motors: Construction and working principle,

Week 10 | production of rotating magnetic field, double field theory, symmetrical theory.

Week 11 Torque speed characteristics, starting methods of 1 phase induction motor

Week 12 Types of single-phase induction motor, Application of 1 phase induction motor

Week 13 General equivalent circuit, no-load test, and blocked rotor test, phasor diagram of 1
ee
phase induction motor

Week 14 | Power stages, losses, separation the mechanical and iron losses, and efficiency

Speed control of 1 phase induction motor, circle diagram of 1 phase induction
Week 15
motor

Week 16 Preparatory week before the final Exam

ladll
e Theraja BL Theraja AK. A Textbook of Electrical Technology. New Delhi India: S.
Chand;
e Principles of electrical machines V.K. Mehta, Rohit Mehta, Pub, S. Chand, India

DAL Al o e

A s

Weeks Experiments
Name plate, classifications of insulations, Polarity test of stator windings,

Week 1 | Connections of stator windings, Running and reversing the direction of rotation of 3

phase induction motor

Week 2 | Starting of 3 phase induction motor, soft starting, Autotransformer, and star delta test

Week 3 | speed control of 3 phase induction motor voltage control method, VFD method

Week 4 | Single phase induction motors: starting, running, and reversing

Week 5 | No load and blocked rotor test and finding the efficiency of 1 phase induction motor
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Week 6

Torque-slip test of 1 phase induction motor.

Week 7

Induction generator, working principle, characteristics of speed-power.

J sl
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weeks Material covered

Week 1 sampling theorem

Week 2 pulse modulation PAM

Week 3 pulse modulation PWM AND PPM

Week 4 Signal multiplexing TDM and FDM

Week 5 pulse code modulation PCM

Week 6 data modulation (DM)

Week 7 Midterm

Week 8 signaling format (unipolar , bipolar , and spilt- phase Manchester),

Week 9 quantization noise in PCM and DM

Week 10 sinusoidal digital modulation ASK, PSK, FSK,
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Week 11 noise in ASK, PSK, FSK

Week 12 Transmission line :Equivalent circuit

Week 13 characteristic impedance , phase velocity

Week 14 | reflection coefficient, standing wave,quarter-wave transformer

Week 15 | smith chart calculation and stub matching.

Week 16 Preparatory week before the final Exam

JJLAAAM

® Modern Digital and Analog Communication systems —b.P Lathi

e Communication systems —by A B Carson

DAL Al o e

Weeks Experiments
Week 1 | Signal analysis
Week 2 | AM modulation
Week 3 | AM demodulation
Week 4 | FM modulation
Week 5 | FM demodulation
Week 6 | Analysis of sampling theorem
Week 7 | Signal analysis
J sl
AENPTRNY Al cludlaial)
40 D) (B A g (Say axe B
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weeks Material covered

FREQUENCY RESPONSE TECHNIQUES

- Introduction
Week 1

Asymptotic Approximations: Bode Plots

Introduction to the Nyquist Criterion
Sketching the Nyquist Diagram

FREQUENCY RESPONSE TECHNIQUES
Week 2 - Gain Margin and Phase Margin via the Nyquist Diagram
- Stability, Gain Margin, and Phase Margin via Bode Plots

FREQUENCY RESPONSE TECHNIQUES
- Stability via the Nyquist Diagram
- Relation Between Closed-Loop Transient and Closed-Loop Frequency
Responses
Week 3 - Relation Between Closed- and Open-Loop Frequency Responses
- Relation Between Closed-Loop Transient and Open-Loop Frequency
Responses
- Steady-State Error Characteristics from Frequency Response
- Systems with Time Delay

DESIGN VIA FREQUENCY RESPONSE
Week 4 - Transient Response via Gain Adjustment,

- Lag Compensation
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Lead Compensation
Lag-Lead Compensation

Week 5

STATE SPACE ANALYSIS

Introduction, Some Observations,
The General State-Space Representation,
Applying the State-Space Representation,

Week 6

STATE SPACE ANALYSIS

Converting a Transfer Function to State Space
Converting from State Space to a Transfer Function
Linearization

Week 7

Mid Term

Week 8

DESIGN VIA STATE SPACE

Introduction

Controller Design
Controllability
Alternative Approaches to
Controller Design

Week 9

DESIGN VIA STATE SPACE

Observer Design

Observability

Alternative Approaches to

Observer Design

Steady-State Error Design via Integral Control

Week 10

PID Control Design

Introduction
Ziegler—Nichols Rules for Tuning PID Controllers
Design of PID,

Week 11

PID Control Design

Controllers with Frequency-Response Approach Design of PID
Controllers with Computational Optimization Approach
Modifications of PID Control Schemes

Week 12

PID Control Design

Two-Degrees-of-Freedom Control
Zero-Placement Approach to Improve Response Characteristics

Week 13

Robust Control Systems

Introduction
Robust Control Systems and System Sensitivity
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- Analysis of Robustness
Robust Control Systems
Week 14 - Systems with Uncertain Parameters
- The Design of Robust Control Systems
- The Design of Robust PID-Controlled Systems
Robust Control Systems
Week 15 - The Robust Internal Model Control System
- Design Examples
- The Pseudo-Quantitative Feedback System
Week 16 Preparatory week before the final Exam
JJLAA\
e CONTROL SYSTEMS ENGINEERING BY NORMAN S. NISE
® K. OGATA, MODERN CONTROL ENGINEERING,5TH EDITION
Ootalls Lalal) )yl
Weeks Experiments
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
Jsadl)
RENPYRN dalad) cabliaial)
40 el b 4l (e 2 B
50 el A4l gl Sy 2ae S|




Oz daala
Atig) 405
i ) Al oo
ga:ml.sw @U sz\ e 9
2024 - 2023

el i s

gl Caa

Al bl Claledl s gailiadll s AldSidl il all cilyiiy as sl lia s adll 138 ey
(TTLs CMOS ¢l & jlaas «TTL plasinl & dleall &l e Y 5 «TTL il 525 <CMOS Uil 525
(NMOS5 PMOSs BiCMOS 4xd)ll jilsally ((ECL) Cellh (il Ghial s,
E2MOS 5

FPD s all ALY glaiall 3 3¢l 4 jlaxall duxighl s ) 51 :cdla gall oladl K13 23 SIAN il 50
A8 dydhaie 8 hias) PLA s ¢(3aeodl B8 his jlea) PLDs ¢(daadl b daall Q8 Slea)
daall Q8 dhie Jlea) SPLD/CPLDs ¢(Rawell AL 4dgiiae 3hic) PALS ¢(dae il
dadia g o el Hll alail) lindai g cASTC 5 PLD 4w 5 ¢(ple 4 ghian (shic) GAL 5 ¢(Sas/larn
Y sae) D/A Y sae A jlaal) saa g Jiad cAedie ;igadll 4 ) AL il sall FPGA
5 ide A/D O saa) A/D &Y gne (D/A IC &Y sae <D/A R/2R &Y s () 5 5¥) 40l D/A
A/D Y s o e i @) A/D Y sae aSlaia lanil Gl A/D @Y gme sl e
Al e (555 e aladiuly ) 8N AN 5 ) 8N Lalal e e ) 23 5l [C 325 «(IC
Jaa il i 50 ¢y shall Aldie dals cagall 8 oSatl)

el Zndly Y el 55 Tl Tl
Oloste Aralas /4300 oSl dusaigl) and el /[ zalal) ol
E3205 /V &l Kl DA ey /) aall and

Lo Jay ) el Ll

el )yl Ll Ol

2024-2023 / Sl adll / Jadll

Jod / clu 45 il 3l e L) 2ac

2023/9/1 Com 1 o) o i

il il

(b g STV 8 DLl cilindal g (galie agd ]

g pds AV Anad ) A8al) lllaie U3 b Lay a1 43300 i3 il aalie agh 2
Ll

Agaal) 13 el 5 5 sl daand Sl A0 13 cldidall (e ddliaall o) ) e Ca el 3
Tywin- Slisies o sl da) ) Uiy (o atad) uall @3 @ladal dlld 3 Ly 66 yainsd deal
L 5 cArmstrong <bdda s <Hartley <bdde g «Clapp <bdde s «Colpitts <bilda g ¢ T
(Jliy K1 oSl

Adlidal) Gila gall 2 68 s o 38 il ae celd i) Gbdide Jsa 48 el L) 4




Oz daala
Atig) 405
i ) Al oo
g..gal.sw QAL'I sz\ e 9
2024 - 2023

(Jaall g Jo shadll aulaii Gl 8 Loy cagad) andati o ggdal Jalid agd b€l 5

Aabadll s gaiill ladaia g cdpdadll Aldud) ciladaie @l 8 Loy cddlisall agall cilebaia e (o jaill 6
) el ciladaia g

OSle 5 agall xd )5 agall (i il oS5 @l 8 Ley (o) ciladaial daliaall by oSl 4l 50 7
el

ALl 53 jtall e 55 il Badetiall LAl 50 @l 8 Lay chadeiall Clibydall aalia agh 8
) Eay)

sl aladiinly ceaneiall Clddal) 8 deadiiaall ) sall (e dilida o) il e o el 9

‘ ) s i 5l

B oSl e 5 dpalal) Aldiall Glilee @y i Ley caililes 5 JC 555 Clise e ol (10

o) i e ll 53 535 agall laliie § Ll (ol pgdy oOUall 5 55 58 52a ol o2 (30 Cangl)
e o 2l (8 Sl Ol jlgall 5 48 paall Gaadal Sy Alanll Lgilindai 5 Lpasanall ae i
Aakail g <l i) dallaa 5 AU dakail o AL 5 Sl VL) @l & Ly ey 5 iSIY) dia

Sl

Al s A

bl Sllee 5 Al aaliall 7 5é ]

Azl ) 42l iy @badall ddyds ol 5 (i 3l Ciua s 2

7o Al I A0 <l lbiiall s dead A3l @l Clddall (e dalisd) £ 6 G aal) 3
Lol (ool

A Y Gl Gl Ly ccbidadall (e dalide o) 63 il sall (sl g asanal 4

daall s laall aplaii Gl 8 Loy cagad) ahatl (salae Cia s 5

el 5 gl g Jusaill il @lld 8 Loy cagall ciladaia (e daliaall o) Y1 (s Sl 6
Ll S5 5 gal) cilalaia (e Adlide g 3Y i) sall Jalai g apanai 7

)Y A 5 8 jie e 5 )Y Aalal i sall Jae 7 5 Baseiall Clibdall (solie Caia s 8
Al s 33l 5l g iyl sl alasinly <l )Y Badeie i 50 ananaiy Jalai 9

Alall i) sl spenai s ddlida pliasl A TC 555 Cse das 55,10

il g apenai s Jirdill (g 8 agd Jleda) e ) CUall 5K o g ot sas gl o3a JLS) ie
araai alga b asaliall 28 (Baadai (e agiSay O 43LE (e 138 5 gl 50 5 agadl Ciladaia 5 L3
Acliall aadlantinl 5 dlaall agil jlen 5 om Laa ¢ Atall allall 8 Sl JSIY) Jalas

Ll el 331k

LanlY) aaliall Coyaall i) s (A8 jaall Jua sl (58l 3 ganll ol jualadll JSE5 1) ualaall ]
il 5 gn g agall Cilalaia g LAl ddlatial) cilandail) o ey ylaill

il (e dilite 159 ot oy Sl Gmpn ) (mg al) (Say mpa gl (g el 2




Oz daala
Atig) 405
i ) Al oo
ga:ml.sw g-du sz\ e 9
2024 - 2023

lapenaill 5 Jaazil) (sabaal Jumdl Lagd OOl a5 o Cagill 53535 gl Cilalaiag

CELESE) 5 Wadii ) sall apenal e Al deleall g il 5 algall anii dielaal) oo jliall 3
S Ja g elaall Jand) &l e (e 138 a0 O (S Sslad JS LeaSla) 5 Leilasll

ad iy Lo Glle | A aleil) wpnil Adliay) sel a8l o) gas aleall s Sa 1A ALl 4
ol Al Ao pully A laall 5 Al jall il 5 iSIY)

sl arerat Jie sl abadll el aladiul S e Y e sSaadly dadaill Gug Al 5
A5 I il gall a5 el A Jlan s ) sl 5 agdl i Y1 e 3SLal) Cliaia 5 43 5 yiSTY)

ped anll Aalaiiall Al 5 bl Cillatia¥l 5 ol HLAAY) aladiul adu clilaia¥l g Gl sy 6
e saa sally 438 20 g Ll

Al Al ol Qllall Legal o0 Al b grall AdEE Adeld cilada (s B oSa AL Gluls 7
) sl alail) Ay Laa ¢ el & Jaall sl A1)

opmnill Ylsa g agh g8 Jalis apan

Canll g dalandl il lgall 5 4y Hhaill 48 jrall (a0 aand ALl daglad Ay 3l ) Cilaadl Y] 028 Chags
ld Ylaall 5 il g I Jlae b Aaal Aigal Ul any Jalall zgill 138 eloall Jaal) 5 Jiiusal
il

exill G )l

pd oy andil) (4 yal
il g ) I JLRY1 By 87
0l i) s 0a3 88
ialadl) cillaieY) 89

DA Ay

weeks Material covered

Chapter One: Oscillators

1.1 The Oscillator

Week 1 1.2 Feedback Oscillator

1.2.1 Positive Feedback

1.2.2 Conditions for Oscillation

1.3 RC Oscillators
1.3.1 Wien-Bridge Oscillator
1.3.2 Phase-Shift Oscillator
1.3.3 Twin-T Oscillator

Week 2
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Week 3

1.4 LC Oscillators
1.4.1 Colpitts Oscillator
1.4.2 Clapp Oscillator
1.4.3 Hartley Oscillator
1.4.4 Armstrong Oscillator
1.4.5 Crystal-Controlled Oscillator

Week 4

1.5 Relaxation Oscillators
1.5.1 Triangular-Wave Oscillator
1.5.2 Sawtooth Voltage-Controlled Oscillator (VCO)
1.5.3 Square-Wave Oscillator

Week 5

Quiz

Week 6

Chapter Two: Voltage Regulators
2.1 Voltage Regulation

2.1.1 Line Regulation

2.1.2 Load Regulation

Week 7

2.3 Basic Linear Shunt Regulators

Week 8

2.4 Basic Switching Regulators
2.4.1 Step-Down Configuration
2.4.2 Step-Up Configuration
2.4.3 Voltage-Inverter Configuration

Week 9

Midterm Exam

Week 10

Chapter Three: Timing Circuits
3.1 Multivibrator
3.1.1 Monostable Multivibrator Circuits
3.1.1.1 Simple NAND Gate Monostable Circuit
3.1.1.2 NOT Gate Monostable Multivibrator

Week 11

3.1.1.3 NOR Gate Monostable Multivibrator
3.1.1.4 Monostable Multivibrator circuit using Transistors

Week 12

3.1.2 Astable Multivibrator Circuits
3.1.2.1 NAND Gate Astable Multivibrator
3.1.2.2 Astable multivibrator using NPN transistors
3.1.2.3 Switching Times and Frequency of Oscillation
3.1.3 Bistable Multivibrator Circuits
3.1.3.1 Schmitt Trigger

Week 13

3.2 The IC 555 Timer
3.2.1 Monostable Operation
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Week 14 3.2.2 Astable Operation
Week 15 Quiz

Week 16 Preparatory week before the final Exam

JJLAAAM
e Robert L. Boylestad, “Electronic Devices and Circuit Theory”, 11TH Edition,

Pearson Education Limited, 2015.

e Thomas L. Floyd, “Digital Fundamentals”, 11TH Edition, Pearson Education
Limited 2015.

DA BBl o e

Weeks Experiments
Week 1

Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

5l
IR 3L ki)
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DAl Ay
weeks Material covered
Week 1 Introduction, Solution of non-linear equations (roots finding) graphical method,
bisection method
Week 2 Solving Nonlinear Equation by method of iteration, Newton's method

Week 3 Solving Nonlinear Equation by the secant method

Week 4 Matrix notation, Gaussian elimination method

Week 5 Gauss-Seidel iteration method, Gauss-Jrodan Elimination Method

Week 6 evaluation of the inverse of a matrix, matrix inverse method, LU factorization
method

Week 7 Mid- term + Eigenvalue and Eigenvectors. Methods of evaluation matrix function.

Week 8 Finite Difference Method Forward difference

Week 9 Finite Difference Method Backward & Divided difference

Week 10 Polynomial interpolation, linear interpolation, quadratic interpolation, higher degree
interpolation (LaGrange's interpolation)

Week 11 Newton’s Interpolation, error in polynomial interpolation.
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Derivatives from interpolating polynomials trapezoidal rules for numerical

Week 12 | ‘
Integration
Week 13 Simpson’s rules for numerical integration
Week 14 Initial value problems by Euler and modified Euler Method,
Week 15 | 4thorder Runge-Kutta Methods
Week 16

Preparatory week before the final Exam

JJLAAS\

"Advanced Engineering Mathematics" by Erwin Kreyszig
> Advanced Engineering Mathematics’’ by Dennis G.Zill
"Principles of Mathematical Analysis" by Walter Rudin

DAl BBl o e

Weeks Experiments

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
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weeks Material covered
Week 1 Line resistance, line inductance, single-phase line with multi-conductors, bundling,
Week 2 Line inductance of three-phase transmission systems,

Week 3 Single-phase and three-phase capacitance.

Week 4 Representation of lines, short, medium, long T.L.,
Week 5 the equivalent circuit of a long transmission line,
Week 6 power factor flow through a transmission line,

Week 7 power circle diagram, line regulation, reactive compensation of transmission line
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Week 8 Various distribution system circuit components,
Week 9 Representation and parameters radial, ring, spike, spindle, and interconnected
ee
systems
Voltage level, selecting various system components, transformers, cables, overhead
Week 10 ‘
lines
Week 11 voltage drop & power loss calculations, economic considerations.
Week 12 Single rising mains, individual floor supply, ring supply, double feed and grouped
ee
supply,
vertical and horizontal supply systems, main, sub main, and final distribution
Week 13
boards
Week 14 | Special features, equipment layout, cable trenches, cable trays,
Week 15 | Grounding, emergency power supply
Week 16 Preparatory week before the final Exam

_)JLAAM

V. K. Mehta and Rohit, “Principles of Power System”, S. Chand, 2005
Stevenson, W. D. (1994). Power Systems: Analysis and Design. McGraw-Hill.
Hadi Saadat, “Power System Analysis”, Tata McGraw-Hill, 2002.

T. K. Nagsarkar, “Power System Analysis”, Oxford University Press, 2014.
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weeks Material covered
Week 1 Fundamentals of discrete time systems: Introduction, basic definitions,
Week 2 important Discrete Time (DT) signals, DT systems, and Fourier transform of
sequences.
Week 3 The Z transform:
Definition of Z-transform
Week 4 inverse Z-transforms,
Week 5 relationships between system representations,
Week 6 computation of frequency response.
Week 7 Realizations of digital filters:
Direct form realizations of IIR filters,
Week 8 cascade realizations of IIR filters,
Week 9 parallel realizations of TIR filters,
Week 10 | and realizations of FIR filters.
Week 11 Sampling: Sampling of continuous time signals, changing the sampling rate,
Week 12 | multi-rate signal processing, interpolation, and decimation.
Week 13 | Digital filter design: Design of IIR and FIR filters.
Week 14 Discrete Fourier transform:
properties,
Week 15

circular convolution, and Fast Fourier Transform “FFT”
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Week 16 Prepare for the final exam
JJLAAS\
e Discreteby time signal processing, by Oppenheim, Prentice Hall ,
2009.
Ootall Aalal) ¢l yiidlll
Weeks Experiments
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
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weeks Material covered
Week 1 Synchronous Machines (Alternators): Working principle, construction, salient and
non-salient pole types, relation between speed and frequency.
Week 2 Equivalent circuit, phasor diagram, generated E.M.F equation, factors affecting on
ee
the generated E.M.F and armature reaction equation.
Week 3 Voltage regulation, linear and no linear analysis, M.M.F method (general method).
Week 4 E.M.F. method (Synchronous impedance method) and Determination the leakage
reactance and armature reactance, Potier triangle method.
Week 5 Power stages, efficiency, and losses of synchronous generator, maximum developed
ee
torque of cylindrical rotor.
Week 6 Theory of salient-pole machines (two-reactance and general methods), E.M.F.
method, slip-test.
Week 7 Mid- term +Torque and power equations of a synchronous generator of salient pole
rotor.
Week 8 Parallel operation of synchronous generators, Conditions for Paralleling an
ee
alternator with infinite busbars, Synchronization, Methods of synchronization.
Week 9 Performance of generator connected to infinite-busbar.
Week 10 | Synchronizing current, Synchronizing power and torque, effect of unequal voltage,
distribution of load and V-curves of synchronous generator.
Week 11 Effect of change of field excitation, Effect of change in mechanical input.
Week 12 Synchronous motors: Construction and working principle, phasor diagram and
ee
equivalent circuit.
Week 13 Starting methods, power stages, torque developed, and the efficiency of
ee
synchronous motor.
Effect of excitation on armature current and power factor, V-curves of synchronous
Week 14
motors.
Week 15 | Hunting of synchronous motor and finally Synchronous condenser .
Week 16 Preparatory week before the final Exam
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_)JLAAM

e Theraja BL Theraja AK. A Textbook of Electrical Technology. New Delhi India:
S. Chand;
e Principles of electrical machines V.K. Mehta, Rohit Mehta, Pub, S. Chand, India

el Aalal) el

Weeks Experiments
Week 1 Working principal test of synchronous generator, types of excitations, configurations
€C
of the armature windings, and the equivalent circuit.
Week 2 Generated e.m.f test and relation between the speed of a prime mover and the
(Mv
generated frequency of a synchronous generator.
Voltage regulation test, study the effect of armature reaction at different loads on a
Week 3
synchronous generator.
Week 4 | Load test and determination the efficiency at various loads.
Week 5 | Working principal test of synchronous motor, Starting test of synchronous motors
Week 6 | Power factor of the synchronous motor and study V-curves of the synchronous motor
Week 7 Synchronous motor as a synchronous condenser and the applications of synchronous
cC

motor

5l
NG L) i)
40 A b alsh (S 2 B
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DRl Ay
weeks Material covered
Week 1 Shanno’s sampling theorem, ideal sampling, Sample and Hold-Digital equivalents

Week 2 Stability in the Z-plane, discrete root locus

Week 3 Digital compensator design

Week 4 Discrete pole placement- state and output feedback-estimated state feedback-

discrete
Week 5 Optimal control- dynamic programming
Week 6 Review of optimal control, the linear quadratic regulator.

Week 7 Mid- term + The Kalman filter, robust control, H2 and Hoo optimal control
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Week 8 Robust stability and robust performance, multivariable robust control
Week 9 Liapunov Stability analysis, Liapunov Stability analysis of LTI systems,
Week 10 | Model reference control systems, quadratic optimal control
Week 11 Common physical nonlinearities, the phase plane methods,
Week 12 Singular points, stability of nonlinear systems, Construction of phase trajectories.
Week 13 Basic concepts, derivation of describing functions for common non linearity's
stability
Week 14 | Describing function approach, Jump resonance.
Week 15 | Lyapunov stability criterion.
Week 16 Preparatory week before the final Exam
aladll
e S. Roland; “Advanced Control Engineering”. Elsevier, 2001.
e K. Ogata; “Modern Control Engineering”, Prentice Hall, 2009.
J sl
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BERIERE
weeks Material covered

Week 1 Principle devices and characteristics: diode, power transistor, thyristor (SCR), GTO
and triac, SCR dynamic properties at switching ON and OFF.

Week 2 Methods of SCR turning ON, turning OFF and protection, trigger circuit design,
series and parallel operation of SCR, cooling.

Week 3 Uncontrolled, half and full controlled, half and full wave rectifiers

Week 4 single phase half wave, biphase, bridge 3-phase half wave and bridge

Week 5 P-pulse rectifiers, effects of FWD
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Week 6 Specifications of devices and transformers

Week 7 Overlap, principls,2 pulse, 3 pulse, p pulse and bridge converters, FWD overlap

Week 8 Mid-term

Week 9 Power factor and effects of overlap, regulation, inversion and delay angle control.

Week 10 | Inverter classifications, forced commutations and parallel capacitors

Week 11 Step down choppers, step up chopper

Week 12 Analysis of single-phase bridge and center tapped source inverters, square and
quasi-square wave output

Week 13 Operation of 3-phase bridge inverter, square and quasi-square wave output, inverter
voltage and frequency control technique.

Week 14 Cyclo-converters: Principles, circulating currents and blocked group operations,
types and applications.

Week 15 AC regulators, transformer tap changers, control of multi-winding transformers,
integral cycle control.

Week 16 | Preparatory week before the final Exam

JJLAAAM

e Power Electronics by P.S. Bhimra, Khanna Publishers.
e Power Electronics by M.H. Rashid, PHI.
e Power Electronics by M.D. Singh and K.B. Khanchandani, TMH.

el Aalal) el el

& Sl g 3K i

Weeks Experiments
Week 1 | Single phase half, full wave uncontrolled rectifier
Week 2 | Three phase half, full wave uncontrolled rectifier
Week 3 | Three phase half, full wave controlled rectifier
Week 4 | Buck and Boost converter

Week 5 | PWM wave and square wave voltage inverter
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Week 6 | Single phase cycle converter
Week 7 | Single phase AC control
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FENER

weeks Material covered

Chapter One: Integrated Circuits Technologies

Week 1 1.1 Fixed-Function Logic Gates

1.2 Basic Operational Characteristics and Parameters
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1.2.1 DC Supply Voltage

1.2.2 Logic Levels

1.2.3 Noise Immunity

1.2.4 Noise Margin

1.2.5 Power Dissipation

1.2.6 Propagation Delay Time

1.2.7 Speed-Power Product (SPP)

1.2.8 Loading and Fan-Out
1.2.8.1 CMOS Loading
1.2.8.2 TTL Loading

1.3 CMOS Circuits

1.3.1 The MOSFET

1.3.2 CMOS Inverter

1.3.3 CMOS NAND Gate

1.3.4 CMOS NOR Gate

1.3.5 Open-Drain Gates

1.3.6 Tri-state CMOS Gates

Week 2

1.3.7 Implementing Logic in CMOS
1.4 TTL (Bipolar) Circuits

1.4.1 The Bipolar Junction Transistor
1.4.2 TTL Inverter
Week 3 1.4.3 TTL NAND Gate
1.4.4 Open-Collector Gates
1.4.5 Tri-state TTL Gates
1.4.6 Schottky TTL
1.5 Practical Considerations in the Use of TTL

Week 4 1.5.1 Current Sinking and Current Sourcing
1.5.2 Using Open-Collector Gates for Wired-AND Operation
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1.5.2.1 Pull-up Resistor
1.5.3 Connection of Totem-Pole Outputs
1.5.4 Open-Collector Buffer/Drivers

Week 5

1.5.5 Unused TTL Inputs
1.5.5.1 Tied-Together Inputs
1.5.5.2 Inputs to VCC or Ground
1.5.5.3 Inputs to Unused Output

Week 6

1.6 Emitter-Coupled Logic (ECL) Circuits
1.7 PMOS, NMOS, and E"2CMOS
1.7.1 PMOS

Week 7

1.7.2 NMOS
1.7.3 E"2CMOS

Week &8

Chapter Two: Signal Conversion and Processing + Quiz

2.1 Analog-to-Digital Conversion
2.1.1 Sampling and Filtering
2.1.1.1 The Sampling Theorem
2.1.1.2 The Need for Filtering
2.1.1.3 Aliasing Concept Illustration

Week 9

2.1.2 Holding the Sampled Value
2.1.3 Analog-to-Digital Conversion

Week 10

2.1.3.1 Quantization Process

Week 11

2.2 Methods of Analog-to-Digital Conversion
2.2.1 Flash ADC
2.2.2 Dual-Slope ADC
2.2.3 Successive-Approximation ADC
2.2.4 Segma-Delta ADC
2.2.5 Testing Analog-to-Digital Converters
2.2.6 Analog-to-Digital Conversion Errors
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2.2.6.1 Missing Code
2.2.6.2 Incorrect Code
2.2.6.3 Offset

2.3 Methods of Digital-to-Analog Conversion
Week 12 2.3.1 Binary-Weighted-Input DAC
2.3.2 R/2R Ladder DAC
2.3.3 Performance Characteristics of DACs
2.3.3.1 Resolution
2.3.3.2 Accuracy
2.3.3.3 Linearity

Week 13

2.3.3.4 Monotonicity
2.3.3.5 Settling time

2.3.4 Digital-to-Analog Conversion Errors
2.3.4.1 Nonmonotonicity

Week 14 2.3.4.2 Differential Nonlinearity

2.3.4.3 Low or High Gain

2.3.4.4 Offset Error

Week 15 | 2.3.5 The Reconstruction Filter

Week 16 Preparatory week before the final Exam

JJLAAM

® Thomas L. Floyd, “Digital Fundamentals”, 11TH Edition, Pearson Education Limited 2015.
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DRl Ay
weeks Material covered
Week 1 PROJECT WORK + 1 hr research methodology

Week 2 PROJECT WORK + 1 hr research methodology

Week 3 PROJECT WORK + 1 hr research methodology

Week 4 PROJECT WORK + 1 hr research methodology

Week 5 PROJECT WORK + 1 hr research methodology

Week 6 PROJECT WORK + 1 hr research methodology

Week 7 PROJECT WORK + 1 hr research methodology

Week 8 PROJECT WORK + 1 hr research methodology

Week 9 PROJECT WORK + 1 hr research methodology

Week 10 PROJECT WORK + 1 hr research methodology

Week 11 PROJECT WORK + 1 hr research methodology

Week 12 PROJECT WORK + 1 hr research methodology

Week 13 PROJECT WORK + 1 hr research methodology

Week 14 PROJECT WORK + 1 hr research methodology

Week 15 PROJECT WORK + 1 hr research methodology

Week 16 Preparatory week before the final Exam

JJLAAM
® Determined by the faculty member in charge and the student.
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DA Ay

weeks Material covered

An introduction to the power system and its components and how to convert values
Weekl into per-units.
Week 2 Methods for solving node equations using matrices Z bus and Y bus .
Week 3 Solving exercises on topics with a quiz exam

Explain the types of faults that occur in electrical networks and how to calculate the
Weelc fault current

Three-phase faults or the so-called balanced faults The process of selecting circuit
Week> breakers

symmetrical components (symmetrical components of unsymmetrical phasors,
Week 6 power in terms of symmetrical components

Mid- term Exam+ sequence impedance of sequence networks, +ve, -ve, and zero
Weel7 sequence networks,

unsymmetrical faults on power systems, L- G , L-L, L-L-G, faults and open
Week8 conductor fault
Week 9 An introduction to the load flow and types of bus bar in electrical networks
Week 10 | Gauss-Seidel method for load flow studies + quiz exam

Newton-Raphson method, data for load flow studies, practical power flow problems
Weekc 11 utilizing computer algorithms
Week 12 | Power System Stability, Stability problem, dynamics of synchronous machines.
Week 13 Swing equation, power angle equation, steady state stability, transient stability.
Week 14 | Equal area criterion, numerical solution of swing equation, multi-machine stability.

computer program of transient stability, design methods for improving transient
Week 15 stability. Effect of fault on stability + quiz exam.
Week 16 | Preparatory week before the final Exam
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J.JLAAAM
® Power System Analysis by Hadi Saadat, 2nd Edition
e Power System Analysis by John J. Grainger and William D.
Stevenson
Ootall Aalal) )yl
Weeks Experiments

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

J sl

Y 2L bl

40 Al i 4l (S 20 B

50 ol i 4l Sy e L]




Oz daala
Atig) 405
i ) Al oo
ga:ml.sw @U sz\ e 9
2024 - 2023

el Cia s

gl Caa

jiieuall 5 5 _ulall Allall Jalaty cAdlite Tuils 8 Aseurlling 5 oSl Cla sall LEEY sl )1 3Ll
adal) s gall 405 Jilat g A8 slaall diitaa g «Jaill s gladl

| aanll L A3 ) 4 A Ao gal)
ol Sl ) sl 3)) 5 Aandail) A gal
Olose daala /400 oSl dunigl) anid Sl / (xaladl andll
E4108 /T 4a8all s 5l DAl ey /el sl

Lo Jay ) al Ll

2024-2023 / JsY! da) / Jaadl)

Jad / dcli 30 A Hall Gile L) ae

2023/9/1 Caua ll alae | oy )l

5 it 33 ) I (et s dbal) il sl Annin iy yud ] il ]y 138 o
Aadal s gall 336l
A8l s sl Ailaie 3 48 sleall Lidae s Adlia ) Jid) I shai alliad s

il Cils Haa

el sall agd (e lldall (Sl Al jRall 138 Ales i

(rbline 5 Sl Jlaall 45 las

An sall Alalaa e gan) Gy ylall g il sl 3 Jsiall s ¢ a3l e b_piciall J giall gy guSle ¥ alaa
A le dgaly i Jilall Lo gand) chailus o)) dgal s (e LulSas¥) 3 ol o 48UAl (i siceall da gall U g
Aadall Gl gall Jai da gl

A8Uae ¢4 5 g Jad ) 48 glaa ¢3 inaall A gall (JWBYI 5 (ulSai¥) S elae ¢ lall g Jaall Ja glad
Craw Lhia cz\ﬁjbud\

Lo 5 48 gladll ddilhas

Ak da sall g Jsma skl A ) ¢ shll galal lapal) GliSiall jualiall aladinl dailadll
abalial) 3aaate AiUaall Y gaa ¢paal) 005 adalaall 3aate Aaall Y gaa ¢ ppraall (ulSasy)
S0 g sl gl g aall b shadl) (il

gl g Adal) Gl gall il 5

A pall Sla sl ¢ raall (g senall (s SIS jeaall 5 3UN (5 SV jeaall Gla sl dale Jsls
Aldaioad) s gall 855080 iled 5580 g edldaiaal) Sila gal) Y alae i 3l siall ailiaall <l




Oz daala
Atig) 405
i ) Al oo
g.A:IJLSY‘ g-du )95\ e 9
2024 - 2023

o gt o Jadaine Cay g g yilall Oila gl ‘_g Al il o5 aall Jai oy ylall cila sall Y alas
sl (el Q dale 5 5l

Ll el 5k

el g AS Hliall e CooUall auani 4 sas o) 038 4 b Lee Ll s ) dgunt 1) daasi) Y|
Ll 5l Jsaaill A e @Iy (58a3 Sias g agaal aill 5 SEl) il g a5 s Jiia dusds C gl g
agd ) liall 24T Akl (any o g skt Sl Aaged) cojladll g1 60 A il g Ade il g pall 5
Aial)  giall prpa il Mol LI g eliand) B ) guall Baclisay skl Al (s IR (e DU

sl G yil) A )l W) g g I aledl] alasid 5 dmgiall S alasiind 5 (o i s

Al () Hla

PR N e:'-\ﬂﬂ‘ Uad

Ralially dng ol O LERYI A5 118
A4 yiall cilal ) may aaad 119
Lladl cllaiY) 120

DA Ay

weeks Material covered

Week 1 Microwave spectrum; application of Microwave Engineering; equation for time
varying EM waves; fields in media and boundary conditions.

Week 2 The wave equation and basic plane wave solutions; plane waves in dielectric and
conducting media.

Week 3 Derivation and solution of TL equations; Parameters and characteristics of TL;
High frequency effects;

Week 4 Transients on TL; Coaxial TL;

Week 5 Rectangular and circular waveguide; Excitation of waveguides-electric and

Magnetic currents, Excitation of waveguides-aperture coupling

Impedance Matching and Tuning

Week 6 Matching with lumped elements, single-stub tuning, double-stub tuning, quarter-
wave transformer

Week 7 theory of small reflection, binomial multisection matching transformers, Chebyshev
multisection matching transformers, tapered lines, the Bode-fano criterion

Week 8 Microwave Waveguides and Cavities

General solutions for TEM
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Week 9 TE and TM waves, parallel plate waveguides, rectangular waveguide equations,
Week 10 power transmission and power losses in rectangular waveguide,
Week 11 circular waveguide equations,
Week 12 power transmission and power losses in circular waveguide
Week 13 rectangular cavity, circular cavity, Q factor of a cavity resonator.
Week 14 | Transmission (ABCD) matrix,
Week 15 Single and double-stub tuned designs,; in Strip-lines and waveguide
Week 16
bladll
® Microwave Engineering by David M. Pozar, 4 Ed, 2012
AL ALl ¢l sl
Weeks Experiments
Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7
35l
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el A
weeks Material covered
Week 1 Introduction to Information theory

Week 2 Probability and Entropy

Week 3 Channel models

Week 4 Source coding

Week 5 Source coding

Week 6 Channel coding — Introduction

Week 7 Linear block codes

Week 8 hamming distance, hamming weight, hamming bound

Week 9 Mid —term exam
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Week 10 | Decoding of linear block codes

Week 11 Cyclic code symmetric

Week 12 Cyclic code non symmetric

Week 13 | Decoding of cyclic code

Week 14 | Convolutional coding

Week 15 Convolutional coding- Decoding

Week 16 Preparatory week before the final Exam

JJLAAS\
e Lathi, B. P. (1995). Modern digital and analog communication systems. Oxford

University Press.

e Communication Systems, S. Haykin, John Willy & Sons.
e Bateman, A. (1999). Digital Communications: Design for the real world. Addison-
Wesley.

e Stremler, F. G. (1990). Introduction to communication systems.
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BERIERT
weeks Material covered
Week 1 Introduction to digital communication

Week 2 Spread spectrum —Direct Sequence

Week 3 Spread spectrum —Frequency hopping

Week 4 synchronization in spread spectrum systems

Week 5 comparison of spread spectrum, applications of spread spectrum.

Week 6 Introduction to Multiplexing
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Week 7 Multiplexing_ hierarchy
Week 8 T Lines
Week 9 Mid —term exam
Week 10 Introduction to Multicarrier modulation
Week 11 Introduction to OFDM modulation
Week 12 | Noise in OFDM channel
Week 13 | Demodulation of OFDM signal
Week 14 | OFDM equalization
Week 15 Recap of all studies and application of communication systems.
Week 16 Preparatory week before the final Exam
JJLAAS\
e Lathi, B. P. (1995). Modern digital and analog communication systems. Oxford
University Press, Inc..
e Communication Systems, S. Haykin, John Willy & Sons.
e Bateman, A. (1999). Digital Communications: Design for the real world.
Addison-Wesley.
e Stremler, F. G. (1990). Introduction to communication systems.
Ootalls Lalal) )yl
Weeks Experiments
Week 1 | Analog Modulation — AM
Week 2 | Analog Modulation — PM, FM
Week 3 | Digital Modulation — PAM
Week 4 | Digital Modulation — ASK, FSK, PSK

Week 5

Introduction to Communication modulation using Matlab
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Week 6 OFDM using Matlab
Week 7 | Spread spectrum using Matlab
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weeks Material covered
INTRODUCTION:

Week 1 Approaches to intelligent control. Architecture for intelligent control. Symbolic

reasoning system,

Week 2 rule-based systems, the Al approach. Knowledge representation. Expert systems.

Week 3 ARTIFICIAL NEURAL NETWORKS:
Concept of Artificial Neural Networks and its basic mathematical model,

Week 4 McCulloch-Pitts neuron model, simple perceptron, Adaline and Madaline, Feed-
forward Multilayer Perceptron.

Week 5 Learning and Training the neural network. Data Processing: Scaling, Fourier
transformation, principal-component analysis and wavelet transformations
Week 6 Hopfield network, Self-organizing network and recurrent network. Neural Network

based controller.
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FUZZY LOGIC SYSTEM:
Introduction to crisp sets and fuzzy sets, basic fuzzy set operation and approximate
reasoning. Introduction to fuzzy logic modeling and control. Structure and

Week 7 operation of a fuzzy controller: Fuzzy rules processing, Mamdani-type fuzzy
processing, fuzzy rules firing, the applicability degree, clipping of the output,
Sugenotype  processing,  fuzzy  controller = operations  (fuzzification,
defuzzification...... ),

PD-like fuzzy controller, PI-like fuzzy controller, PID-like fuzzy controller,

Week 8 stability and performance of fuzzy controllers. Fuzzy controller parameters choice:
Iterative design procedure of fuzzy controllers, scaling factor choice, membership
function choice,
fuzzy rules formulation, defuzzification methods. Fuzzy modeling and control

Week 9 schemes for nonlinear systems. Self-organizing fuzzy logic control. Fuzzy logic
control for nonlinear time-delay system.

GENETIC ALGORITHM:

Week 10 | Evolutionary computing: Backgrougd of genetic algorithm (GA), wo.rking pri.nciple
of GA, search space. Encoding: Binary, Octal, Fitness function, single objective
and multi objective optimization.

Week 11 | Reproduction: Roulette —wheel selection, Tournament selection. Genetic operators:
cross-over, single point and multi-point, mutation, inversion, elitism.

Week 12 | Bio-inspired computing:

Basic concepts on ant colony optimization (ACO),

Week 13 bacteria colony optimization (BCO), particle swarm optimization (PSO).

Week 14 Application of PSO and GA in solving travelling sales man problem,

Week 15 | Introduction to Hybrid models.

Week 16

Preparing to final exam

JJLAAM
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weeks

Material covered

Week 1

Chapter Three: Digital Storage Devices

3.1 Semiconductor Memory Basics

3.1.1 Basic Memory Operations

Week 2

3.2 The Random-Access Memory (RAM)
3.2.1 Static RAMs (SRAMs)
3.2.2 Basic Asynchronous SRAM Organization

3.2.3 Synchronous SRAM with Burst Feature

Week 3

3.2.4 Cache Memory
3.2.5 Dynamic RAM (DRAM) Memory Cells
3.2.6 DRAM Organization
3.2.6.1 Address Multiplexing

Week 4

3.2.6.2 Fast Page Mode
3.2.6.3 Refresh Cycles

Week 5

3.2.7 Types of DRAMs
3.2.7.1 FPM DRAM
3.2.7.2 EDO DRAM
3.2.7.3 BEDO DRAM
3.2.7.4 SDRAM
3.2.7.5 DDR SDRAM

Week 6

3.3 The Read-Only Memory (ROM)
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3.3.1 The Mask ROM
3.3.2 Internal ROM Organization

3.3.3 ROM Access Time
3.4 Programmable ROM

Week 7 3.4.1 PROM
3.4.2 EPROM

3.5 The Flash Memory
Week 8 3.5.1 Flash Memory Cell

3.5.2 Flash Memory Array
Chapter Four: Programmable Logic Devices+ Quiz

4.1 Simple Programmable Logic Devices (SPLDs)
Week 9
4.1.1 SPLD: The PAL

4.1.2 SPLD: The GAL

Week 10 4.1.3 Simplified Notation for PAL/GAL Diagrams

4.1.4 Macrocells
4.2 Complex Programmable Logic Devices (CPLDs)

4.2.1 Classic CPLD Architecture
Week 11
4.2.1.1 Shared Expanders

4.2.1.2 Parallel Expanders

4.2.2 LUT CPLD Architecture
Week 12
4.2.3 PLA (Programmable Logic Array)

4.3 Macrocell Modes
Week 13 4.3.1 The Combinational Mode
4.3.2 The Registered Mode

4.4 Field-Programmable Gate Arrays (FPGAs)
Week 14
4.4.1 Configurable Logic Blocks

4.4.2 SRAM-Based FPGAs
Week 15
4.4.3 FPGA Cores

Week 16 Preparatory week before the final Exam
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e Thomas L. Floyd, “Digital Fundamentals”, 11TH Edition, Pearson Education
Limited 2015.
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Weeks Experiments

Week 1
Week 2
Week 3
Week 4
Week 5
Week 6
Week 7

Jall

a0 Y Ayl sl

40 Al b alsh (e 2ac 8

50 AR 3 48 Sy 2 LS




Oz daala
Atig) 405
i ) Al oo
g.a:mtsw g-du sz\ e 9
2024 - 2023

el Caua

el G g

Aglanll (e A sthaall LS 63 yilall adal g8 ¢ aadil) Calasa sallail) dlas sas 5l a g andll 138 Cpaay
DLl e Aglaadl dleall allas ccMa pall cagall Y saa Ll @Y s dpdalial) 5 451 dleall
Alea A laldill OO yall Bas o) Alas cddlial) Alas cAaalad¥l g 290 3 il e dglead) i) 3
Hoaall s (TL Ales ¢ saall dlaa cal gl

L))l algal) B ol Jie 5k caipanl g A8l pUai & aSacll desie cddUl) alas 8 KSa))
Oe Aad e 3o g (YLt ‘50)3 e\.l_;.s c?Saﬂ\ 3as g ava c?SAﬂ\ Xl «SCADA eLL’.s LJaaiall
bl Jasosd camy

E\.s:\).n Oy g QQJLAS?}I\ dh.u)}(\ JSLia cdaUal) J,}Jy Gl g galliad ;L..gJL.AﬁY\ d\.uu:}(\
3 il g A8l 5 agadl 8 aSail) 28Ul saliai®y) Jolall el jad) Jale 3yl yiall 2 68 5l) 485 ¢yl
sl (ailad o de jull juss ili ans

bl Ganll g Mall adaill 5 ) 5 5 Lpalail) Es 3l
Ot Faalss / 8k S Aig) o SSal / gralall andl
E4201 /11 5_8) dalail Jilas DA Sy / el aul
(i sl yall Ul

Led Jay A el ol

ozl ) gl alxill gl

2024-2023 / S aand) / Juadll

Jad / dcli 60 Al Hall Gile L) aae

2023/9/1 Ca sl alae ) )l

Adlal) A slaie 8 Aexiioed) leall g 15 e Ul Ca ety o -1

Lelalatind 5 Lee ) il 5 syl e allall ety o -2

Al ddee 8 daadiid) agall &Y saa s il Y sae Je clUall Ga ety o -3
AL illaaal (gobaBY) Jaindill Gl 3 Jle Gallall i o -4

A8l da glaie 8 deladinl 48 5 alS s e cadlall Ca ety () -5

Aladll s 3

A8 A sl b atimeal g djlead) pUas e ca el ]
) 9l) adal 8 5 Al Sl mildall ) gl e o pail) 2




Oz daala
Atig) 405
i ) Al oo
g..gal.sw QAL'I sz\ e 9
2024 - 2023

Lelaladinl s elee Tave g Ol okt o i jell 3

alaall 5 ey (ge Aleall 55 pilall dleall 5 230 30 Jaall e dlaadl Jie Gleall o) 5l e il 4
Aglalal)

By dles 5 alail) dlas 4580 5

Readl @Y saa g Ll QY s Jae Cas 6

L an a8 ) JSLEA) a5 agadl Y gaa s Ll Y san aranai 488 e ol 7
(sl el & g A8l 2l 68 Dlas g e o jaill 8

L ild Gl 400 jeSH AU &) 5 5 dplee 48l 9

(Y A8 Jpdii g o) al) dale e ol 10

ol pailiad e de ) jai 00 488 ]

Aisan] 5 ALl Ao shaie 8 oSt e iyl ]2

Agnt )l Jandl alga 5 48Ul 4 shaie il (3 5k agh 13

Age all aVlai¥) alai g g 3S jall pSaill oUai s SCADA ol e <o jatll 14

Lexa )55 Ledii g 8l Al 55 & SCADA Ui aladinl e o =il 15

L)y L) 5k

(il 8 AS i) e Ul wani s b sl 03w Lo L) s i) Apeat 1) Al i)
Tpal pal) el U8 (g0 D (885 s s ool (53800 S e g5y i s i 1 A
‘_,’_J\a_:\_u:d\J;\A.Lu.u\uauér.ngku‘fd\w\u_)\aﬂ\t\y\‘_g#\}‘\_ﬂcw\wJJJ\}
:dlq\) c@_\.d\ C\_ua‘;.\l "}n.nl.i\d"_g;l.aa.\.\l\ bJ}.\.uJ‘ ommd)laﬂ\ CJ'“J\ UA_)Q d)\AUA t_lM\
sl Gl el 1 ) 505 g I el aladid g dpmgial) i aladind 5 (ol s

NEIETR
a2y andill ya jal
Rialiall g dg pud) i JLEAYI Rl 133
Al il claal gll (ary 3paas 134
daliaall clilatial) 135
BERIERE
weeks Material covered
Week 1 Introduction to the protection system used in the power system.
Week 2 Switchgear, circuit breakers, quantities required of protection.
Week 3 Development of relays, their uses and components.
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Over-current protection, over-current and directional, distance protection, unit

Week 4 ‘ ‘ ‘ .
protection, differential relaying.
Week 5 Apparatus protection, system protection and relays used in it+ quiz exam
Week 6 Current transformers, voltage transformers CT & VT.
. Mid- term Exam+ Design of CT and VT used in protection and solving the problem
Week 7
of saturation and Ferro resonance.
Week 8 Characteristics of power generation units, economic dispatch.
Week 9 Dispatch problems with and without consideration of losses, incremental fuel cost.
Penalty factor, economic power interchange. Voltage, power and frequency
Week 10 _
control.+ quiz exam
Week 11 Evaluation of the effect of speed change on droop characteristics .
Week 12 | Introduction to power system control and its importance.
Week 13 Modes of power system operation, major tasks of operation.
14 SCADA system, control centers, controller tuning, communication sub system,
Wee
remote terminal unit, data logging.
Use of SCADA system in power generation, transmission and distribution system +
Week 15 ‘
quiz exam.
Week 16 | Preparatory week before the final Exam

J.JLAAS\

Power system stability And control P . Kundur

Fundamentals of Power System Economics Daniel Kirschen Goran
Strbac.

Power system SCADA Smart Grids by Mini S. Thomas
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BERIERT
weeks Material covered
Week 1 Introduction to machines: Basic Concepts
Week 2 single phase AC commutator motor: Principles, torque and speed equations
Week 3 single phase AC commutator motor: speed changing, applications
Week 4 Universal motors: Principles, torque and speed equations, speed changing and
applications
Week 5 Repulsion principles and repulsion motors, repulsion start IM, repulsion IM.
Week 6 Armature -controlled DC motors, field-controlled DC motors, motor generator
transfer function
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Week 7 Main requirements of servos, two-phase servo motor transfer function, the IM as a
servo motor, drug cup construction

Week 8 Mid-term

Week 9 introduction to tacho generators and induction tacho generators

Week 10 | Permanent magnet stepper motors, variable reluctance stepper motors

Week 11 torque-speed characteristics, step angle and speed of stepper motor

Week 12 | Single and three phase reluctance motors

Week 13 Reluctance motors: Construction and principle of operation.

Week 14 | Linear induction motor: Construction, principle of operation, applications

Week 15 Brushless DC Motor: Construction, principle of operation, types of BLDC,
ee
applications

Week 16 | Preparatory week before the final Exam

JJLAA.AM
e Special electrical Machines by K. Venkata Ratnam, University press,

2009, New Delhi.

e A Course in Electrical Technology by J.B.Gupta, S.K.Kataria &
Sons, 12th Edition
e Jacek F. Gieras (2008), Advancements in electric machines, Springer,

[lustrated edition.
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Weeks Experiments
Week 1 | Single Phase AC Commutator Motor: Modelling and Simulation

Week 2 | Single Phase AC Commutator Motor: Speed-Torque Characteristics

Week 3 | DC SERVO MOTOR: Modelling and Simulation

Week 4 | DC SERVO MOTOR: Speed-Torque Characteristics
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Week 5 | Stepper Motor Control

Week 6 | Brushless DC Motor: Modelling and Simulation

Week 7 | Brushless DC Motor Control
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