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TEMPLATE FOR PROGRAMME SPECIFICATION

HIGHER EDUCATION PERFORMANCE REVIEW: PROGRAMME REVIEW

PROGRAMME SPECIFICATION

This Programme Specification provides a concise summary of the main features of
the programme and the learning outcomes that a typical student might reasonably be
expected to achieve and demonstrate if he/she takes full advantage of the learning
opportunities that are provided. It is supported by a specification for each course that
contributes to the programme.

1. Teaching Institution College of Engineering, University of Baghdad

2. University Department/Centre Department of Electrical Engineering

3. Programme Title Electrical Engineering (General)

A T o B e A B. Sc. in Electrical Engineering

5. Modes of Attendance offered | ' e attendance

. Intention to conform with ABET accreditation
6. Accreditation

. none
7. Other external influences

8. Date of production/revision of | October , 2022

this specification

9. Aims of the Programme

1- Preparing skilled electrical engineering staff to support various governmental establishments
and ministries, besides supporting the work market needs to this important profession.

2- Prepare a generation of electrical engineers who have a well knowledge of their profession
and can use it in a systematic procedure in each aspect related to the field of their
specialization.

3- Support the academic staff at each governmental and civil universities and institutions with
highly skilled staff who can catch up with the updates and the developments of this career. A
staff who can do further post studied within worldwide well ranked universities and can
transfer their knowledge easily to their home country universities.




10. Learning Outcomes, Teaching, Learning and Assessment Methods

A. Cognitive goals
Al. Knowledge of basic Electrical Engineering profession requirements.
A2. Knowledge of analytical solution of different electrical engineering topics.
A3. Knowledge of various design procedures for electrical engineering systems.
A4. Knowledge of important precautions when dealing with real electricity.

A5. Knowledge of how the electrical engineering is important in developing
countries.

B. The skills goals special to the programme .
B1. Analyze various electrical circuits.

B2. Electrical equipment used in experimentation and their importance to each
electrical engineering aspect.

B3. Systematic analysis, design and performance study.

Teaching and Learning Methods

1- Lectures, within department classrooms, and online meetings.

2- Seminars and discussions.

3- HomeWorks, assignments and laboratory experimentation with reports.
4- Graduation projects.

Assessment methods

1- Short tests (quizzes).
2- Long tests (termly tests and finals).

C. Affectional and value goals
C1. Make the students like their profession.
C2. Make the students respect precautions and criteria of their profession.
C3. Make the students understand the importance of their profession to human’s
daily life, and how important it is in developing their country.

Teaching and Learning Methods

1- Seminars, workshops and discussions.

2- Specific assignments regarding electrical engineering various criteria.
3- Team work.

Assessment methods

None.




D. General and Transferable Skills (other skills relevant to employability and

personal development)

D1. Supporting software related to the field of electrical engineering.
D2. Report preparation, problem solving techniques and researching.
D3. Electrical engineering issues

Teaching and Learning Methods

1- Lecturing (online).

2- YouTube videos.

3- Workshops and seminars.
4- Assignments.

Assessment Methods

None.

11. Programme Structure




Course or

course or Module

Level / Year Module . Credit rating
Title
Code
Year One
Y1 GE101 Mathematics | 6
Y1 EE102 Computer Programming | 4
Y1 GE103 English 2
Y1 GE104 Fundamental of MechanicalEngineering 4
Y1 GE105 Engineering Drawing 2
Y1 EE106 Electrical Engineering Laboratory 3
Y1 EE107 Fundamentals of Electrical Engineering 6
Y1 EE108 Electronic Physics 6
Y1 EE109 Digital Techniques 5
Y1 GE110 Arabic Language -
Year Two
Y2 EE201 Computer Programming 11 2
Y2 GE202 Human Rights & Democracy 2
Y2 EE203 Electrical Machines | 4
Y2 EE204 Numerical Analysis and Statistics 4
Y2 EE205 Electromagnetic Fields 6
Y2 EE206 Electronics | 4
Y2 EE207 Electrical Circuits 6
Y2 EE208 Electrical Engineering Laboratory 6
Y2 GE209 Mathematics 11 5
Y2 GE210 English 11 2
Year Three
Y3 EE301 Antenna & wave Propagation 4
Y3 EE302 Electronics 11 4
Y3 EE303 Engineering Analysis 4
Y3 EE304 Electrical Power | 4
Y3 EE305 Electrical Machines 1 4
Y3 EE306 Communications | 4
Y3 EE307 Electrical Engineering Laboratory 5
Y3 EE308 Advanced Microprocessors 4
Y3 EE309 Control System Design | 4
Y3 EE310 English Language 2
Year Four
Y4 EE401 Control System Design 11 5
Y4 EE402 Engineering Project 4
Y4 EE403 Digital Systems Design 5
Y4 EE404 Communications |1 4
Y4 EE405 Electrical Power 11 5
Y4 EE406 Power Electronics & Special Machines 5
Y4 EE407 Computer Networks 4
Y4 EE408 Electrical Engineering Laboratory 5
Y4 EE409 Digital Signal Processing 2
Y4 EE410 English Language 1V 2




12. Awards and Credits

Bachelor Degree
Requires ( 156) credits

13. Personal Development Planning

14. Admission criteria .

I- High School graduation certificate.

15. Key sources of information about the programme




Curriculum Skills Map

please tick in the relevant boxes where individual Programme Learning Outcomes are being assessed

Programme Learning Outcomes

General and
Course Core Knowledge and Subject-specific Transferable
Course © Thinking Skills Skills (or) Other skil
Title Title understanding skills relevant to employabi
vear/ | Code or and personal
Level Optio development
7 (©) Al| A2 A3 |A4 A5 | Bl B2| B3 Cl| C2 C3 | C4 D1 D2 D3
GE101 Mathematics | C N N N N N N
EE102 | Computer Programming | C \/ \/ \/
GE103 English C \/ \/ \/ \/ \/
GE104 Fundamental of C \ \ \ \ N N N N N
_ GE105 | Engineering Drawing cC N N N 7 N N N
First EE106 | Electrical Engineering cC W W N NI N NI J d N
EE107 Fundamentals of Electrical C N \ N W N v N N
EE108 | Electronic Physics C N NN
EE109 Digital Techniques C \/ \/ \/ \/ \/ \/ \/ \/ y
GE110 Arabic Language C \/ \/ \/ \/
EE201 | Computer Programming Il C \/ \/ \/ \/ \/
GE202 Human Rights & C \/ \/
EE203 | Electrical Machines | C W W K Ny v N N
EE204 | Numerical Analysis and C \ \ N N N N N N
EE205 Electrofl;a;n:;i_c Fields C \ ~ \ N N N
Second | Ee206 Electronics | c N N N NN N N N
EE207 Electrical Circuits C \ \ <\ N N N N N
EE208 | Electrical Engineering C \ N \ \ N N N J y 4
GE209 Mlatll;em;tics Il C \ \ o \/
GE210 English II C \/ \/ \/ \/ \/







COURSE SPECIFICATION — Year One

COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching
Method







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)



http://www.stroustrup.com/
http://books.google.com/books?id=Qx5oyB49poYC&pg=PAfrontcover
http://books.google.com/books?id=azvE8V0c-mYC&pg=PAfrontcover

COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching
Method




























Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching
Method







Required reading:

- CORE TEXTS

- COURSE MATERIALS
- OTHER

Community-based facilities
(include for example, guest
Lectures , internship , field studies)




COURSE SPECIFICATION







Sign magnitude
binary
representation &
complements of
numbers
Arithmetic
operations in
Binary, BCD,
Octal, and
Hexadecimal
systems

Logic gates &
universal building
blocks

Fundamentals of
Boolean algebra

Minterms &
Maxterms in
Boolean S.O.P.
AND P.O.S.
Expressions
Karnaugh maps
(2,3,4&5
variables) &
Don't care
conditions

Quine McClusky
method




Design of Parity

Generators /
Checkers

Design &
Applications of
Encoders and
Decoders

Design &
Applications of
Multiplexers & De-
multiplexers

Design of Digital
Comparators

Design of some
common logic
circuits

Introduction to
Sequential Logic
Circuits

SR Flip Flops

D, JK, and T Flip Flops

Flip Flop Triggering,
Edge — Triggered Flip
Flops

Master / Slave Flip Flops

Conversion from One Lecturing
Type of Flip Flop to Discussions and
Another Exercises
Analysis of _ Lectgring
Asynchronous Counters Dlscusspns and
Exercises
Design of Asynchronous _ Lectl_Jring
Discussions and
Counters i
Exercises
Analysis of Synchronous Lecturing

Counters

Discussions and
Exercises




Design of Synchronous Lecturing
Discussions and _ -
Counters .
Exercises
Lecturing
Up / Down Counters Discussions and _ -
Exercises
Lecturing
Shift Registers Discussions and _ -
Exercises
Common Types of Lecturing
Counters (Ring Counters, | Discussions and _ -
Johnson Counters, etc.) Exercises
Lecturing
Ring Oscillators Discussions and _ -
Exercises
Some Applications of Lecturing
Sequential Logic Discussionsand || Exam -
Exercises

Circuits

11. Infrastructure

Required reading:
- CORE TEXTS

- COURSE MATERIALS

- OTHER

Special requirements (include for
example workshops, periodicals, IT
software, websites)

Community-based facilities
(include for example, guest
Lectures, internship ,

field studies)

M. MORRIS MANO / MICHAEL D.
CILETTI “DIGITAL DESIGN “4™ Edition
2007

Internet web sites, Digital Techniques




COURSE SPECIFICATION

This Course Specification provides a concise summary of the main features
of the course and the learning outcomes that a typical student might

reasonably be expected to achieve and

demonstrate if he/she takes full

advantage of the learning opportunities that are provided. It should be cross-
referenced with the programme specification.

1. Teaching Institution

Collage of Engineering, University of
Baghdad

2. University Department/Centre

Department of Electrical Engineering

3. Course title/code

Fundamentals of electrical engineering
EE107

4. Modes of Attendance offered

Full time attendance

5. Semester/Year

2022-2023 (annual)

6. Number of hours tuition (total)

120

7. Date of production/revision of this
specification

October, 2022

8. Aims of the Course

1- The course is designed for university students and to give them a detailed
knowledge about electrical circuits that might be supplied fron DC sources or

AC sources.

2- Some special cases where dependant sources might occure in advanced electrical
equipment are also tought to students.

3- The course is designed for 30 weeks. 4 hours a week, three of material various
content whereas the forth hour is focused on solving tutorials at various aspects

of the course.

4- After finishing the course, students will be able analyise different electrical
cirucits with widebroad of applied theorems to circuits inclusing basic
component as resistors, inductors and capacitors.
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circuits.




Alternating voltage
and current.

Complex notations &
phasor diagram

Thevenin theorem

Basic
electromagnetic —self
inductance.




The book we used to teach fundamentals
1. Books Required reading: of Electrical circuits to first year students
in the Electrical Engineering Department is
Fundamentals of Electric Circuits by
Charles K. Alexander & Mathew N.O.
Sadiku (third edition).

e Available websites related to the
subject.

A- Recommended books and
references (scientific journals,

reports...). e Extracurricular activities.

B-Electronic references, Internet
sites...




COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching
Method

Lecturing,
Discussions
& Exercises

Lecturing,
Discussions
& Exercises

Lecturing,
Discussions
& Exercises







1. Books Required reading:

2. Main references (sources)

A- Recommended books and
references (scientific journals,
reports...).

B-Electronic references, Internet
sites...




COURSE SPECIFICATION - Year Two

COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







10. Course Structure

Unit/Module or Topic Teaching Assessme
Week RS JHeE Title Method nt Method
Introduction of
Machinery Principl .
C(fr?struit}ilon ofca%::as’ L(_acturlr)g,
1 3 A+B . Discussions | Exam
machine, yoke, poles, )
& Exercises
armature, brushes,
brush gear, bearings
Coil pitch and Lecturing,
2 3 A+B+C+D | distributed windings Discussions | Exam
& EXxercises
Introduction to .
transformer principle Le_:cturlr)g,
3 3 A+B+C+D : ’ Discussions | Exam
Phasor diagram of the )
& Exercises
transformer
Types of armature Lecturing,
4 3 A+B+C+D | winding, Lap windings | Discussions | Exam
& Exercises
Wave windings, Lecturing,
5 3 A+B+C+D | comparison of Lap and | Discussions | Exam
wave type winding & Exercises
Multiplex windings Lecturing,
6 3 A+B+C+D Discussions | Exam
& Exercises
Lecturing, Exam
7 3 A+B+C+D Discussions .
& Exercises | A2
The E.M.F equation of | Lecturing,
8 3 A+B+C+D | a d.c machine Discussions  Exam
& Exercises
Winding topologies, Lecturing,
9 3 A+B+C+D | single and double layer | Discussions | Exam
winding & Exercises
Armature reaction Lecturing,
10 3 A+B+C+D Discussions | Exam
& Exercises
Commutation Lecturing,
11 3 A+B+C+D Discussions | Exam
& Exercises
DC Machinery Lecturing,
12 3 A+B+C+D | Fundamentals Discussions | Exam

& Exercises




13

14

15

16

17

18

19

20

21

22

23

24

25

26

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

A+B+C+D

The per-unit system of
measurements

DC Motors and

Generators ,Self-excited

dc generators
Shunt generator , Series
generator

Compound generator

Speed control of dc
series motor, shunt

motor, compound motor
Voltage building in self-

excited dc generator

D.C. motors, power
equation, Torque
equation

Types of DC motor

Three phase
transformers

Transformer efficiency

Tutorials on dc
machines

Three phase
Transformer
connections

Three phase
transformation using
two transformers, open
delta connection, open
wye-open delta
connection, Scott

Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises
Lecturing,
Discussions
& Exercises

Lecturing,
Discussions
& Exercises

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam



Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures, internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program (s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification







Teaching
Method







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures, internship , field
studies)



http://www.wolframalpha.com/

COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/ revision of this
specification







11. Course Structure

Unit/Module or Teaching | Assessment
Week  REEEENN 1LOs Topic Title Method Method
MOSFET, Device Lecturing,
1 3 Structure and Physical Discussions | Exam
OPBEI & EXxercises
Current-Voltage .
. Lecturing,
2 3 Characterlstl_cs, : Discussions | Exam
MOSFET Circuits at .
& Exercises
DC
Applying the
MOSFET in
Amplifier Design, Lecturing,
3 3 Small-Signal Discussions | Exam
Operation and & Exercises
Models
Basic MOSFET .
e Lecturing,
4 3 Amplifier Discussions | Exam
Configurations. & Exercises
Biasing in MOS Lecturing,
5 3 Amp“f'er Circuits DiSCUSSionS Exam
& Exercises
Discrete-Circuit
MOS Amplifiers, Lecturing,
6 3 The Body Effect and | Discussions | Exam
Other Topics & Exercises
7 New Year Holiday
8 1 Exam (1)
BJT, Lecturing,
9 2 Device Structure and | Discussions & Exam
Physical Operation, = & Exercises
Current-Voltage .
. . Lecturing,
10 3 Characteristics, BJT | qisoyssions | Exam
Circuits at DC & Exercises
Applying the BJT in
Amplifier, Design Lecturing,
11 3 Small-Signal Discussions | Exam
Operation and & Exercises
Models







Required reading:

- CORE TEXTS

- COURSE MATERIALS
- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)



https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&text=Adel+S.+Sedra&search-alias=books&field-author=Adel+S.+Sedra&sort=relevancerank
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&text=Kenneth+C.+Smith&search-alias=books&field-author=Kenneth+C.+Smith&sort=relevancerank

COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification




Teaching
Method

Lecturing,
Discussions &
Exercises

Lecturing,
Discussions &
Exercises

Lecturing,
Discussions &
Exercises










Required reading:

- CORE TEXTS

- COURSE MATERIALS
- OTHER

Community-based facilities
(include for example, guest
Lectures , internship , field studies)




COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







10. Course Structure

Week

10

Hours

ILOs

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

A+B+C
+D

Unit/Module or
Topic Title

Mutual Inductance, A
review of Self
Inductance

The Concept of
Mutual Inductance

Polarity of Mutually
Induced Voltages
(The Dot
Convention)

How to Use the Dot
Marking when
Writing Circuit
Equation

Inductance of
Inductively-Coupled
Coils Connected in
Series
Poly Phase System,
Phase Sequence
Star or Way (YY)
Connection

Delta (A) or Mesh
Connection,

Line Currents and
Phase Currents

Power (Active,
Reactive and
Apparent Power)

Balanced Three-
Phase System

Unbalanced Three-
Phase System

Teaching
Method

Online
Lecturing,
Discussions &
Exercises
Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises
Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises
Online

Lecturing,

Assessment
Method

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam

Weekly Quiz and
written final Exam



Online
Lecturing,
Discussions &
Exercises

Online
Lecturing,
Discussions &
Exercises







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching

I I














































Required reading:

- CORE TEXTS

- COURSE MATERIALS
- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field

studies)




COURSE SPECIFICATION







Gauss and
Gauss-Jordan
methods




Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises




Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

Lecturing
Discussions and
Exercises

11. Infrastructure

1. Curtis F. Gerald / Patrick O. Wheatley “
Applied Numerical Analysis “3" Edition
1984

. Richard L. Burden J. Douglas Faires

“Study Guide for Numerical Analysis” 6™

Edition 1996.

Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Special requirements (include for

example workshops, periodicals,
IT software, websites)

Internet web sites, Numerical Analysis

Community-based facilities

(include for example, guest

Lectures, internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program (s) to which it contributes

6. Semester/Year

8. Date of production/revision of this

specification




10- Learning Outcomes, Teaching, Learning and Assessment Methods

H- Knowledge and Understanding
Al. Understand what the basic and advanced laws of all in Course Structure.

A2. Make the students be familiar with the theoretical calculation of all in
Course Structure.

A3. Make the students able to assess and predict as all in Course Structure.

B. Subject-specific skills

B1.Solid knowledge of basic mathematics rules, exponents and solving simultaneous
system of linear equations using Cramer’s rule an so on.

B2. Solid knowledge of the all in Course Structure .

Teaching and Learning Methods

1- Lecture notes.
2- Internet based home works.
3- Others like ------- Microsoft Mathematics V5 .

Assessment methods

1- Short tests (yes 9).
2- Long test (no).

C. Thinking Skills
C1. Problem solving.

C2. Homework leading to problem solving.

Teaching and Learning Methods

We use the blackboard and wide screen to introduce the students to this course,
we also let the students to participate in the problem-solving process in the class
and by giving them HomeWorks, and mind storm sudden class questions. All this
will done with Internet.

Assessment methods

Quizzes and final examinations

D. General and Transferable Skills (other skills relevant to employability and
personal development)

D1.The most important skill students can acquire during the first term of this material is to
full Mathematics Calculus via some home works that are arranged in a manner from easy up
to hard level. Also, class room mind storm questions prepare students to sudden questions
that may be asked face when a graduate starts searching for a job, face-to-face contact is
very important skill students must acquire.




11. Course Structure

Week

Hours

ILOs

Unit/Module or
Topic Title

1-Functions of Several
Variables

2-Limits and Continuity
in Higher Dimensions
3-Partial Derivatives 4-
The Chain Rule
5-Directional
Derivatives and
Gradient Vectors
6-Tangent Planes and
Differentials
7-Extreme Values and
Saddle Points
8-Lagrange Multipliers
9-Taylor’s Formula for
Two Variables
10-Partial Derivatives
with Constrained
Variables

*First Quiz

11- Double and
Iterated Integrals over
Rectangles

12-Double Integrals
13-Area by Double
Integration
14-Parametrizations of
Plane Curves
15-Calculus with
Parametric Curves
16-Polar Coordinates
17-Graphing Polar
Coordinate Equations
18- Areas and Lengths in
Polar Coordinates

19- Conic Sections

20- Conics in Polar
Coordinates

*Second Quiz

21- Double Integrals in
Polar Form

22-Triple Integrals in
Rectangular Coordinates
23-Moments and Centers
of Mass

24-Triple Integrals in
Cylindrical and Spherical
Coordinates

25- Substitutions in
Multiple Integrals
*Third Quiz

Teaching
Method

e-learning
and interactive
Lectures

e-learning
and interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

Assessment

Method

*First Quiz

*Second Quiz

*Third Quiz



10

11

12

13

14

15

16

17

26-Three-Dimensional
Coordinate Systems
27-Vectors

28-The Dot Product
29-The Cross Product
30-Lines and Planes in
Space

31-Cylinders and
Quadric Surfaces
Vector-Valued
Functions and Motion
in Space

32- Curves in Space
and Their Tangents
33- Integrals of Vector
Functions; Projectile
Motion

34- Arc Length in
Space

35- Curvature and
Normal Vectors of a
Curve

36- Tangential and
Normal Components of
Acceleration

37- Velocity and
Acceleration in Polar
Coordinates

*4th Quiz
38-Sequences
39-Infinite Series
40-The Integral Test
41-Comparison Tests
42-Absolute
Convergence; The
Ratio and Root Tests

43- Alternating Series
and Conditional
Convergence 44-Power
Series

45- Taylor and
Maclaurin Series
46-Convergence of
Taylor Series

47-The Binomial Series
and Applications of
Taylor Series and
Fourier Series

*5th Quiz

First-Order ODEs
48-Basic Concepts.
Modeling

49- Geometric Meaning
of y\ =f(x, y). Direction
Fields, Euler’s Method
50- Separable ODEs.
Modeling

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures
e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

e-learning and
interactive
Lectures

*4th Quiz

*5th Quiz



18

19

20

21

22

23

24

25

26

51- Exact ODEs,
Integrating Factors

52- Linear ODEs. *6th Quiz
Bernoulli Equation.
Population Dynamics
27

53- Orthogonal
Trajectories. Optional
36

54- Existence and
Uniqueness of
Solutions for Initial
Value Problems

*6th Quiz
55-Homogeneous
Linear ODEs of Second
Order
56-Homogeneous
Linear ODEs with
Constant Coefficients
57- Differential
Operators. Optional

58- Modeling of Free
Oscillations of a Mass—
Spring System

59- Euler—Cauchy
Equations

60- Existence and
Uniqueness of
Solutions. Wronskian
61- Nonhomogeneous
ODEs

62- Modeling: Forced
Oscillations. Resonance
63- Modeling: Electric *7th Quiz
Circuits

64-Solution by
Variation of Parameters
*7th Quiz

Series Solutions of
ODEs. Special
Functions

65- Power Series
Method

66- Legendre’s
Equation. Legendre
Polynomials Pn(x)

67- Extended Power *8th Quiz
Series Method:
Frobenius Method

68- Bessel’s Equation.
Bessel Functions J(x)
69- Bessel Functions of
the Y(x). General
Solution

*8th Quiz

Laplace Transforms
70- Laplace Transform.



Linearity. First Shifting
Theorem (s-Shifting)
71- Transforms of
Derivatives and
Integrals. ODEs

27 4 72- Unit Step Function
(Heaviside Function).
Second Shifting
Theorem (t-Shifting)
28 4 73- Short Impulses.

Dirac’s Delta Function.
Partial Fractions
74- Convolution.
Integral Equations
29 4 75- Differentiation and
Integration of
Transforms.
ODEs with Variable
Coefficients
76- Systems of ODEs
30 4 77- Laplace Transform: *9th Quiz
General Formulas
78- Table of Laplace
Transforms
*9th Quiz

11. Infrastructure

Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

1- George B. Thomas Jr., Maurice D. Weir, Joel R.
Hass-Thomas' Calculus_ Early Transcendentals (13th
Edition)-Pearson

2- Advanced Engineering Mathematics By Erwin
Kreyszig 10" edition

Special requirements (include for
example workshops, periodicals,
IT software, websites)

Microsoft Mathematics V5.

Community-based facilities

(include for example, guest

Lectures, internship, field
studies)

No

12. The development of the curriculum plan




COURSE SPECIFICATION - Year Three

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification




9. Learning Outcomes, Teaching, Learning and Assessment Methods

A- Cognitive goals
Al. Understand what the basics and advanced laws of AC electrical machines.

A2. Make the students be familiar with the theoretical calculation of machines
performance parameters.

A3. Make the students able to assess and predict machine operational
characteristics.

B. The skills goals special to the course
B1.Solid knowledge of basic mathematics rules, DC machines and Transformers.

B2. Solid knowledge of the Electrical Circuit Fundamentals and analysis techniques .

Teaching and Learning Methods

1
2
3

Lecture notes (Pdf).

Google meet lecturing including mind storm questioning.

Internet based home works via google classroom like assignments, quizzes
and problems solving.

Others like you tube videos about electrical machine manufacturing and
operation .

4

Assessment methods

1- Short tests and quizzes (30%).
2- Final long test (70%).

C. Affective and value goals
C1. AC machines problem solving.

C2. Homework leading to problem solving of specified subjects.

Teaching and Learning Methods

1
2
3
4

Interactive on line lecturing including short quizzes.

Hand out lecture notes (pdf format).

Assignments.

Seminars and class discussions.

Assessment methods

E-Quizzes, E-assighments and final examination(s).

D. General and Transferable Skills (other skills relevant to employability and
personal development)

D1. The most important skill students can acquire during the first term of this material is to
understand the AC machine construction, principles of operation in both generating and
motoring modes and testing of synchronous machines. This is very important for future




Teaching
ILOs
Method

Google form
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Google form

E- Pdf Lecture +

(Google - meeting)

E- Pdf Lecture +

(Google - meeting)

Google form

Google form

Google form
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1. Books Required reading:

B-Electronic references, Internet
sites...




COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching

Method







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities

(include for example, guest

Lectures, internship, field
studies)




COURSE SPECIFICATION

2. University Department/Centre

5. Semester/Year

7. Date of production/revision of this
specification







Teaching

Method







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities

(include for example, guest

Lectures, internship, field
studies)




COURSE SPECIFICATION

2. University Department/Center

4. Program (s) to which it contributes

5. Semester/Year

7. Date of production/revision of this
specification







Teaching

Method







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities

(include for example, guest

Lectures, internship, field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program (s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




10- Learning Outcomes, Teaching ,Learning and Assessment Methode

Knowledge and Understanding

Al. Understanding academic texts, using effective learning strategies .

A2.Developing computer hardware skills necessary for becoming a contributing for designing and
solving the scientific problem and research.

A3. Finding and understand information about academic study, designing capabilities, usage, and

capability for analysisiing the scientific problems.

A4. Demonstrating an appropriate level of control of analysis of many problems in academic and

industrial fields.

B. Subject-specific skills

B1. Firstly cover material needed for the basic understanding of computer organization, design, &
programming of simple digital computer.

B2. Give detailed steps that a designer must go through in order to design an elementary basic
computer.

B3. Dealing with the organization & architecture of the central processing unit.

B4. Presenting the organization & architecture of input-output & memory.

B5. Introducing the concept of multiprocessing.

B6. Vector Processing: Principles of vector processing, vector operation, Matrix multiplication,
Memory interleaving, Supercomputers.

B7.1/0 Organization: Introduction to Peripherals & their interfacing. Strobe based and handshake-
based communication, DMA based data transfer, I/O processor.

B8. Parallel Processing: Characteristics of Multiple Processors, Interconnection structure and
arbitration, Inter process communication and synchronization

B9. Multi-core Computers: Hardware and software performance, Multi-core organization.

B10. Explain the advance in microprocessors

Teaching and Learning Methods
e Lecturing and Exercises
® On-line meeting

Assessment methods

e Exams
e Tutorial
e Homeworks

C. Thinking Skills
C1. Asking the student to give solution for any problem through the lecture
C2. Give many questions and scientific problems using academic sources.

Teaching and Learning Methods
Lecturing & on-line Classroom meeting with discussions, activities.

Assessment methods

Exams that involve problem-solving skills and critical thinking skills, practically and theoretically.

D. General and Transferable Skills (other skills relevant to employability and

personal development)
D1. The sharing among the students to solve the weekly homework.



A+B+C+D
2

. A+B+C+D

Teaching

Method

Lecturing & on
line meeting
tests.

Lecturing & on
line meeting
tests.







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER




Community-based facilities

(include for example, guest

Lectures, internship, field
studies)




COURSE SPECIFICATION

This Course Specification provides a concise summary of the main features of the
course and the learning outcomes that a typical student might reasonably be
expected to achieve and demonstrate if he/she takes full advantage of the learning
opportunities that are provided. It should be cross-referenced with the programme
specification.

1. Teaching Institution Collage of Engineering / University of
Baghdad

2. University Department/Centre Electrical Engineering Department
3. Course title/code Electrical Power |
4. Program(s) to which it contributes B.Sc. in Electrical Engineering
5. Modes of Attendance offered Full time attendance
6. Semester/Year
7. Number of hours tuition (total) 90

8. Date of production/revision of this

e s 20/10/2022
specification

9. Aims of the Course

The aim of this annual material is to produce graduate with advanced
knowledge and understanding of the principles of Electrical power systems. The
student starts the course by understanding conventional topics like the
elements of power systems: Radial, Parallel, Ring and interconnected systems
and so forth all electrical power parts working and issues principles will be
covered within this subject. Students those who understand most subject parts
will be able to explore the economic operation of power system and to solve
problems including all the above subjects. After finishing this material with
successful progression, students will be able to take other courses based on this
course like load flow studies, economic load dispatch, state estimation in power
system .




10- Learning Outcomes, Teaching, Learning and Assessment Methods

L- Knowledge and Understanding
Al.Understand what the basic and advanced of generation of electrical energy,
elements of power system.

A2. Make the students be familiar with the theoretical calculation of the
electrical design of the overhead transmission line, corona, sag and stress
calculation .

A3. Make the students able to assess and predict performance of electrical
power systems.

B. Subject-specific skills

B1VSolid knowledge of basic mathematics rules, exponents and solving
simultaneous system of linear equations using matrices rule.

B2. Solid knowledge of the electrical circuit fundamentals.

Teaching and Learning Methods

5- Lecture notes.
6- Internet based HomeWorks.
7- Others like assignments and quiz assignments.

Assessment methods

3- Short tests (30%).
4- Long test (70%).

C. Thinking Skills
C1. Problem solving in electrical power system.

C2. Homework leading to problem solving of electrical power plants,
generation, transmission, distribution systems.

Teaching and Learning Methods

We use the blackboard and wide screen to introduce the students to this course,
we also let the students to participate in the problem-solving process in the class
and by giving them HomeWorks, and mind storm sudden class questions, Now we
also use Google classroom application for electronic education, G form and G meet

Assessment methods

Quizzes and midterm examinations

D. General and Transferable Skills (other skills relevant to employability and
personal development)




Teaching

Method

Lecture

Lecture

Lecture







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities

(include for example, guest

Lectures, internship, field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Programme(s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification










A+B+C+

A+B+C+

Teaching

Method

Lectures
and
Tutorials

Lectures
and
Tutorials

Lectures
and
Tutorials













Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program (s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




9. Learning Outcomes, Teaching, Learning and Assessment Methods

M- Knowledge and Understanding
Al. Understand what the basic and advanced laws of Classic Control Engineering.

A2. Make the students be familiar with the theoretical calculation of control system
behaviors.

A3. Make the students able to assess and predict control system stability, modification to
control system responses in different applications.

B. Subject-specific skills

B1. Solid knowledge of basic mathematics rules, exponents and solving simultaneous
system of linear time invariant equations using many procedures and criteria.

B2. Solid knowledge of the design, evaluate, modify and implementations of different
engineering systems.

Teaching and Learning Methods:

8- Lecture notes.

9- Internet based home works.

10- Others like text books.

11- Explanation videos (through YouTube channels).

Assessment methods

5- Short tests (quizzes).

6- Long test (monthly exams).
C. Thinking Skills

C1. Problem solving.

C2. Homework leading to problem solving.

Teaching and Learning Methods

Previously, we were using the whiteboard to do lecturing. Nowadays, with Covid-
19 worldwide issues, we use the online facilities (google classrooms and google
meet) to introduce the students to this course, we also let the students to
participate in the problem-solving process in the class and by giving them
HomeWorks, and mind storm sudden online - class questions.

Assessment methods

Quizzes and midterm examinations

D. General and Transferable Skills (other skills relevant to employability and
personal development)

D1. The most important skill students can acquire during the first term of this material is to
practice the subjects via some home works that are arranged in a manner from easy up to
hard level. Also, class room mind storm questions prepare students to sudden questions that
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Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities

(include for example, guest

Lectures, internship, field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program (s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




10- Learning Outcomes, Teaching, Learning and Assessment Methods

N- Knowledge and Understanding
Al. Understand what the basic and advanced laws of AM and FM.

A2. Make the students be familiar with the theoretical calculation of ------- .

A3. Make the students able to assess and predict ---------- .

B. Subject-specific skills

B1.VSolid knowledge of basic mathematics rules, exponents and solving simultaneous
system of linear equations using Cramer’s rule.

B2. Solid knowledge of the ------------ .

Teaching and Learning Methods

12- Lecture notes.
13- Internet based home works.
14- Others like experimental work.

Assessment methods

7- Short tests (30%).
8- Long test (70%).

C. Thinking Skills
C1. Problem solving.

C2. Homework leading to problem solving.

Teaching and Learning Methods

We use the blackboard and wide screen to introduce the students to this course,
we also let the students to participate in the problem-solving process in the class
and by giving them HomeWorks, and mind storm sudden class questions.

Assessment methods

Quizzes and midterm examinations

D. General and Transferable Skills (other skills relevant to employability and
personal development)

D1. VThe most important skill students can acquire during the first term of this material is
to - - via some home works that are arranged in a manner from easy up to hard
level. Also, class room mind storm questions prepare students to sudden questions that may
be asked face when a graduate starts searching for a job, face-to-face contact is very
important skill students must acquire.




Teaching
Method

Lecture







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities

(include for example, guest

Lectures, internship , field
studies)




COURSE SPECIFICATION - Year Four

COURSE SPECIFICATION

2. University Department/Centre

4. Program(s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




B. Subject-specific skills

B1. Developing design methods for digital systems.

B2. Deciding which type of logic families is proper for specific digital systems
design.

B3. Making oral scientific presentations.

Teaching and Learning Methods

Lecturing and giving examples.

Assessment methods

Exams

C. Thinking Skills
C1. Being able to form personal opinions about issues through critical reading
and listening
C2. Arguing for and defending a scientific position in a clear and structured
way using academic sources, through writing and speaking

Teaching and Learning Methods

Lecturing, class discussions and home works.

Assessment methods

Exams that involve problem-solving skills and critical thinking skills

D. General and Transferable Skills (other skills relevant to employability and
personal development)
D1. Team work.
D2. Effective communication with specialists in digital systems design field.

11. Course Structure

Hour : .
ours Unit/Module or Teaching Assessment
Week per ILOs "
Topic Title Method Method
Week
Lecturing,
1-4 3 FEE ADC. & PAC Discussions & Exam
+D Circuits
Home Works
Lecturing,
5-6 3 ATRERRC Sequence Generators | Discussions & Exam
+D
Home Works
A+BAC Analysis & Design of Lecturing,
7-11 3 +D Synchronous State Discussions & Exam
Machines Home Works
A+B+C Analysis & Design of Lecturing,
12 -16 3 +D Asynchronous State | Discussions & Exam
Machines Home Works
17 - 18 Mid - Year Break




Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Programme(s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification







Teaching
Method

- B -







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Programme(s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




10- Learning Outcomes, Teaching ,Learning and Assessment Method

A- Knowledge and Understanding
1. Full understanding for the global power systems and Iragi power system.
2. Enhancing the student's skills through presenting real cases.
3. Cooperation with experiences and engineers in industry and in electricity sector in
order to transport their knowledge to our students.
4. Involving the students in seminars and workshops to increase his skills through
preparing a short seminar.
5. Preparing for small visits to some power stations and electricity control centers.

B. Subject-specific skills

1. full understanding for some power systems and Iragi power system.

2. learning the students how to read the power station and power network
manuals and flowcharts.

3. some knowledge in mathematics and numerical analysis.

Teaching and Learning Methods

Lecturing, slide presentation and Exercises

Assessment methods

Monthly exams and quizzes, participation in class and others.

C. Thinking Skills

1. Questions through the class.
2. Quizzes and exams.

3. Critical thinking skills

4. Team works.

11. Course Structure

Unit/Module or Teaching Assessment
Week | Hours | ILOs .
Topic Title Method Method
4 Evolution of Electric Lecturing,
1 Power Systems Discussions | Direct questions
& Exercises
4 Components of Lecturing,
2 Electric Power Discussions | Direct questions
Systems & Exercises
4 Lecturing, : .
Power System ; ng Direct questions&
3 . : Discussions
epresentation . Exam
& EXxercises




Lecturing,
Discussions
& Exercises

Main Exam (1)

Mid-Year Break

13
14 Main Exam (2)




Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program (s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




Teaching










Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

The signal for processing is mathematically modeled as a function or a sequence of
numbers that represent the state or behavior of a physical system. The examples of
the signals range from speech, audio, image and video in multimedia systems,
electrocardiograms in medical systems (ECG/EKG), to electronic radar waveforms in
military. Digital Signal processing is concerned with the representation,
transformation, and manipulation of signals and the information they contain. For
example, we may wish to remove the noise in speech to make it clear, or to enhance
an image to make it more natural. Signal processing is one of the fundamental theories
and techniques to construct modern information systems. During the last half century,
lots of theories and methods have been proposed and widely studied in digital signal
processing.

1. Teaching Institution College of Engineering, University of

Baghdad
2. University Department/Centre Department of Electrical Engineering
3. Course title/code Digital Signal Processing / EE409

4. Program (s) to which it contributes B.Sc. in Electrical Engineering

5. Modes of Attendance offered Full time
6. Semester/Year 2022-2023 (Annual)
7. Number of hours tuition (total) 60

8. Date of production/revision of this

i Oct. 2022
specification

9. Aims of the Course

Study and review the concepts of processing of digital signals theories, the most
important tools and systems implementation. In addition to teaching students how
to apply the transforms methods on different frequency signals and filter design
using modern techniques.







Teaching
Method

Lecturing,
Discussions &
Exercises

Lecturing,
Discussions &
Exercises

Lecturing,
Discussions &
Exercises







Required reading:
- core texts
. course materials

- other

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

This Course Specification provides a concise summary of the main features of the
course and the learning outcomes that a typical student might reasonably be expected
to achieve and  demonstrate if he/she takes full advantage of the learning
opportunities that are provided. It should be cross-referenced with the programme
specification.

College of Engineering, University of

1. Teaching Institution Shelihs

2. University Department/Centre Electrical Engineering Department
3. Course title/code English Language (4) / EE410

4. Programme(s) to which it contributes | B.Sc. in Electrical Engineering

5. Modes of Attendance offered Full time

6. Semester/Year 2022-2023 (Annual)

7. Number of hours tuition (total) 30

8. Date of production/revision of this

P 24-11-2022
specification

9. Aims of the Course
The course is intended to accomplish its goal in one full academic year through developing

students’ language skills to:

1. Understand long complex speech.

2. Speak fluently without searching for language, communicate effectively in social and professional

situations, and express ideas and opinions and relate them to those of other speakers.

3. Understand long and complex factual and literary texts

4. Write well-structured text to express points of view.

5. Exhibit good grammatical control.

10- Learning Outcomes, Teaching ,Learning and Assessment Methode

A- Knowledge and Understanding
Al. Understanding standard spoken language on both familiar and unfamiliar
topics normally encountered in personal, social, academic or vocational life

A2. Usingthe language fluently, accurately and effectively on a wide range of
general, academic, vocational or leisure topics







Teaching













Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Program(s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification







Teaching
Method

Lecturing,
Discussions
& Lab

Lecturing,
Discussions
& Lab

B
B
-
-
-

Lecturing,
Discussions
& Lab







Required reading:
- CORE TEXTS
- COURSE MATERIALS

- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




COURSE SPECIFICATION

2. University Department/Centre

4. Programme(s) to which it contributes

6. Semester/Year

8. Date of production/revision of this
specification




Week

10

11

12

13

14

Hours

Unit/Module or
Topic Title

Introduction for
frequency domain
stability analysis
Nyquist plot

Nyquist stability
criterion

Tutorial

Introduction to
compensation design

Phase-Lead and
Phase-Lag controllers
design

Lead-Lag controller
design

PID controller design

Tutorial

Introduction to
nonlinear systems
and types of
nonlinearities.

Describing function
analysis for nonlinear
control systems

Concept of state,
state variables, state
vector and state space

State-space
representation of
continuous time
systems

Obtaining the
transfer function

Teaching
Method

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises
Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Assessment

Method

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam



15

16

17

18

19

20

21

22

23

24

25

from state variable
model

Tutorial

Lecturing, Discussions &
Exercises

Half — year break

Obtaining the state
variable model from
the transfer function

Controllable and
observable canonical
forms

Diagonalization and
Jordan canonical
form

Solution of linear
time invariant state
equation

Computation of state
transition matrix by
Laplace, state
transition matrix and
Cayley Hamilton
theorem

Tutorial

Response of
homogeneous and
non-homogeneous
systems

Tests for
controllability and
observability for
continuous time
systems

Time varying case,
minimum energy
control, time
Invariant case

Principle of Duality

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Lecturing, Discussions &
Exercises

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam

Exam



Required reading:

- CORE TEXTS
- COURSE MATERIALS
- OTHER

Community-based facilities
(include for example, guest

Lectures , internship , field
studies)




