COURSE SYLLABUS

EEE 221 Electric Circuits 1 4+0+0 ECTS: 5

Year / Semester Fall Semester

Level of Course First Cycle (Undergraduate)

Status Compulsory

Department Department Of Electrical and Electronics Engineering
Prerequisites and co-requisites Math Courses

Mode of Delivery Face to face

Course duration 14 weeks - 4 hours of lectures per week

Lecturer Prof. Dr. ismail Hakki ALTAS

Co-Lecturer

Language of instruction English

Objectives of the Course

To provide students with the ability to understand and analyse DC electrical circuits, to teach basic circuit elements
and their properties such as resistivity, conductivity and their operational behaviors. Series and parallel connected
resistors and circuit reduction. In addition, to provide the knowledge about DC circuit laws and network solution
theorems including superposition, Thevenin, Norton and Millman theorems. Besides the properties of capacitors
and inductors in DC circuits. Transient behaviours of circuits with capacitors, inductors and both. Basic
information on diodes, transistors, operational amplifiers and electronic circuits will also to be provided.

Contents of the Course

This course covers the fundamental principles of electrical circuit analysis, including electric charge, current,
voltage, energy and power concepts. Behaviors of resistors and conductors in DC circuits. Ohm’s Law,
Kirchhoff’s Laws, and DC circuit theorems such as Thevenin, Norton, superposition, Millman and maximum
power transfer theorems as well as node voltage and mesh current network solution methods. Capacitors and
transient behaviours of capacitors in switched DC circuits. Magnetism and inductors in DC circuiuts. Analysis
of first and second-order circuits is performed in both the time domain and frequency domain, with an emphasis
on transient and sinusoidal steady-state responses. Diodes, transistors, operational amplifiers and besics of
electronic circuits.

Learning Outcomes

Upon successful completion of the course, the students will have sufficient knowledge about:
LO - 1: DC circuit components and electric circuit laws

LO - 2: Electric network theorems and solution methods

LO - 3: Solution of network problems by mesh and loop equations

LO - 4: Solving network problems by using computers

LO - 5: Switched electric circuits with capacitors and inductors

LO - 6: Circuit analysis in time and frequency domains

LO - 7: Basic elements of electronic circuits

Teaching Plan

Week 1. Electrical charge, work, energy and power concepts, variables and measuring devices of circuit
elements,

Week 2. Basic components and principles of DC electrical circuits. Resistor and Conductor.

Week 3. Ohm’s law, Kirchoff's laws, Series and parallel connections of circuit elements.

Week 4. Superposition theorem, Thevenin and Norton theorems, Wye-Delta (Y-A) conversions

Week 5. Circuit networks with multiple sources

Week 6. Loop and nodal analysis and solution of network equations using computers.

Week 7. Capacitors and electric circuits with capacitors. Transients in circuits with capacitors. Quiz.

Week 8. Midterm exam

Week 9. Electromagnetism and inductor.

Week 10. Switching effects of inductor circuits. Transient and steady state operations.
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Week 11. Generating single-Phase AC. Frequency, period and phase angle concepts. Time and frequency
domain analysis. Laplace transformation and s-domain.

Week 12. Diodes, transistors and basics of electronics

Week 13. Operational amplifiers.

Week 14. Electronic circuits as analog computers

Week 15. Aplication examples of Operational amplifiers

Text Book / Course Material

e Ismail H. Altas, “Unpublished lecture notes”

e Allan H. Robbins and Wilhelm C Miller, "Circuit Analysis: Theory and Practice”, 5th Ed., 984 page,
Cengage Learning, 2012.

e Stalin A. Boctor, "Electric Circuit Analysis", Prentice-Hall Inc., 1st Ed. 1987., 2nd Ed. 1991.
e James W. Nisson, ‘Electric Circuits’, 2nd Ed. Addison-Wesley Publishing Company, 1987.
e Smith, Circuits, Devices and Systems, Wiley Books.

e H.. W. Jackson, Introduction to Electric Circuits, Prentice Hall

e T.L.Floyd, Principles of Electric Circuits, Prentice Hall

e Charles K. Alexander and Matthew N. O. Sadiku", Fundamentals of Electric Circuits", 4th ed., 2009,
The McGraw-Hill Companies, Inc.

Evaluation Method (To be completed)

Method Week Date Duration (Hour) Contribution (%)
Quiz 7 1 10-20
Midterm 8 2 30-40

Term project - - -

End of term exam 16 2 50

Student Work Load and its Distribution
Type of work (Eouurlit;)x) Number of weeks
Lectures (face to face teaching)
extracurricular work

Preparation for the Midterm Exam
Midterm

Lab

Project

End of term exam

Other 1

Total Work Load
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