COURSE CATALOG FORM
(DERS KATALOG FORMU)

Course Code: ELEC2601
(Dersin Kodu)

Course Name: Electromagnetic fields and waves
(Dersin Adi) (Elektromanyetik alanlar ve dalgalar)

Semester | Lc+L+PS | Local Credit ECTS Language Category Instr(u;::rzir:‘ ail l:gﬁ:hOd (F;jr:r:(egu:;;:ls)
(Yariyil) |[(D+L+U)|(Yerel Kredi)| (AKTS) |(Dersin Dili)|(Dersin Tirii) .. : . : ?
Yontemi)
English Core Lecture PHYS1102,
4 (4+0+1) 4 6 (ingilizce) (Zorunlu) (Ders) MATH2105

Course Objectives
(Dersin Amaci)

The goal of the course is to familiarize the students with electromagnetic laws
and the fundamental principles and applications of wave propagation. The
course covers the study of the interaction of time and space dependent
electrical charge and currents, electromagnetic model, static field laws, time
varying fields, Maxwell’s equations, wave equation and its solution, time
harmonic electromagnetic fields, plane wave propagation in lossless and lossy
media. Reflection, refraction, transmission and power flow of electromagnetic
waves.

Dersin amaci elektromanyetizma yasalarinin ve dalga yaylliminin temel
prensiplerini ve uygulamalarini 6gretmektir. Ders kapsaminda amaglanan
konular: zaman ve uzay bagiml elektriksel yiik ve akimlarin etkilesimi, alan ve
dalga kavramlari tabanh elektromanyetik model, statik elektrik ve statik
manyetik alan yasalari, zamanda degisen alanlar, Maxwell denklemleri, dalga
denklemi ve ¢6ziimi, zamanda harmonik elektromanyetik alanlar, kayipsiz ve
kayipli ortamlarda dizlem dalga yayilimi. Elektromanyetik dalgalarda
yansima, kirilma ve gti¢ akisi.

Course Content
(Dersin igerigi)

Electrostatic fields. Dielectric properties of materials. Stationary electric
currents and static magnetic fields. Time-varying electromagnetic fields.
Faraday's induction. Maxwell's equations. Time-harmonic electromagnetic
waves. Uniform plane waves.

Elektrostatik alanlar. Malzemelerin dielektrik 6zellikleri. Duragan elektrik
akimlari ve statik manyetik alanlar. Zamanla degisen elektromanyetik alanlar.
Faraday endiiklemesi. Maxwell denklemleri. Zamanda harmonic
elektromanyetik dalgalar. Dlizgiin diizlemsel dalgalar.

Course Learning Outcomes
(Dersin Ogrenme Ciktilari)

1. Identify the properties of static electric and magnetic fields and use the
vector analysis and coordinate systems in the study of static field problems.
[1.1]

2. Identify the electromagnetic induction and use Faraday’s law in the study
of induction problems. [1.2]

3. ldentify Maxwell’s relations and solve the time-harmonic wave equation.
[1.1]

4. Examine the plane wave propagation in lossless media, lossy media and at
different medium interfaces. [1.2]

5. Examine the flow of electromagnetic power. [1.2]

[Numbers in brackets are the related program outcome numbers]

1. Statik elektrik ve manyetik alanlarin 6zelliklerini tanir, vektor analizi ve
koordinat sistemlerini statik alan problemlerinde kullanir. [1.1]
2. Elektromanyetik endiiksiyon olayini tanir, Faraday yasasini endiksiyon

problemlerinde kullanir. [1.2]
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3. Maxwell denklemlerini tanir, zamanda harmonic elektromanyetik dalga
denklemi ¢6ziimlemesini yapar. [1.1]

4. Dizlem elektromanyetik dalgalarin kayipli ve kayipsiz ortamlarda ve farkli
ortam ara kesitlerinde yayinimini inceler. [1.2]

5. Elektromanyetik glic akisini inceler. [1.2]

[ Koseli parantez i¢indeki sayilar ilgili program ¢ikti numaralaridir]

ISCED Category of course
(Dersin ISCED Kategorisi)

52 Engineering, 44 Physics
(52 Miihendislik, 44 Fizik)

Textbook
(Ders Kitabi)

“Field and Wave Electromagnetics”, 2.Ed., David K. Cheng, Addison-Wesley,
2002

Other References
(Yardimci Kaynaklar)

“Fundamentals of Applied Electromagnetics”, F.T. Ulaby, E.Michielssen,
U.Ravaioli, 2010

COURSE PLAN
(DERS PLANI)

Week Topics
(Hafta) (Konular)

1 Review of vector algebra, coordinate systems, differential operators
(Vektorel analiz, koordinat sistemleri, difransiyel operatorler )

2 Electrostatics: Coulomb’s law, Gauss’s law, Electric potential
(Statik Elektrik Alan; Coulomb yasasi, Gauss yasasl, Elektrik potansiyeli)

3 Magnetostatics: Ampere’s law, Biort Savart law
(Statik manyetik alan: Ampere yasasi, Bio-Savart Yasasi )

4 Steady electric current, capacitance and inductance
(Sabit elektrik akimi, kapasitans ve indiktans)

5-6 Time varying fields, Faraday’s law of electromagnetic induction
(Zamanla degisen alanlar, Faraday’s elektromanyetik endiiksiyon yasasi)

7-8 Maxwell’s equations, time harmonic fields
(Maxwell denklemleri, zamanda harmonik degisen alanlar)

9 Wave equation and its solution
(Dalga denklemi ve ¢6ziim)

10-11 Plane waves in lossless and lossy media, Time and Phasor domain solutions
Kayipsiz ve kayiph ortamlarda dizlem dalga yayilimi, zaman ve fazor uzayi ¢éziimleri)

12 Flow of electromagnetic power
(Elektromanyetik glic akisi)

13-15 Wave reflection and refraction: Normal and Oblique Incidence of waves at a medium interface
(Dalga yansimasi ve kirilmasi: Ortam arayiiziinde normal ve egik gelis acili dalgalar)
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COURSE ASSESSMENT

(DERSIN DEGERLENDIRME SiSTEMI)

Activities (Etkinlikler)

Quantity (Adet)

Contribution (Katki Orani) (%)

Semester |Quizzes (Kisa Sinavlar)

2

30

Activities |Attendance (Derse Devam)

14

. . |Homework (Odevler)
(Yariyil Igi

3

Calismalari)

Midterm Exams (Arasinavlar) 1

30

FINAL EXAM- (YARIYIL SONU SINAVI)

40

Total (Toplam)

100

ECTS WORKLOAD TABLE

(AKTS is YUKU TABLOSU)

COURSE ACTIVITIES
(DERS ETKINLIKLERI)

Quantity Time (h) Work - Load (h)
(Say1) (Siire (Saat)) (is Yiikii (saat))

Lectures
(Ders Siiresi)

14 4

56

Tutorial
(Uygulama)

14 1

14

Final Exam (Preparation included)
(Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil))

20

Quizzes (Preparation included)
(Kisa Sinavlar (Hazirlik Siiresi Dahil))

20

Out class working time
(Sinif Dis1 Calisma Siiresi)

10 3

30

Midterm Exams (Preparation included)
Arasinavlar (Hazirlik Siiresi Dahil)(

10

Total Work - Load (h)
(Toplam is Yiikii (saat))

150

ECTS Credits of the course (Total Work - Load / 25)
(Dersin AKTS Kredisi (Toplam is Yiikii / 25))

Revision/Date Coordinator / Prepared by Approved by
Revizyon/Tarih Koordinatér / Hazirlayan Onaylayan

01.09.2019, Prof.Dr. Ahmet Aksen

02.02.2026

Prof.Dr. Ahmet Aksen
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