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Dersin Adi: Elektromanyetik Teori |

Course Name: Electromagnetic Theory |

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
FIZ 411/FI1Z
A11E 7 4 7 3 2

Boliim / Program

Fizik Mhendisligi Bolimii / Fizik Mihendisligi Programi

(Department/Program) | ( Physics Engineering Department / Program of Physics Engineering)
Dersin Turi Zorunlu Dersin Dili Tirkge / ingilizce
(Course Type) (Compulsory) (Course Language) | (Turkish/English)

Dersin Onkosullan
(Course Prerequisites)

(FIZ 102 MIN DD veya FIZ 102E MIN DD veya TEL 212 MIN DD veya FIZ 214 MIN DD
veya FIZ 214E MIN DD veya FIZ 211 MIN DD veya FIZ 211E MIN DD) ve (FIZ 321 MIN
DD veya FIZ 321E MIN DD)

Dersin Mesleki Bilesene

Katkisi, %
(Course Category
by Content, %)

Temel Bilim ve Miihendislik/Mimar
Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
%60 %40

Dersin Tanimi

(Course Description)

Vector Analysis, Gauss’ Law, Electrostatics, Conductors, Special Technniques for
Calculating Potentials, Electrostatic Fields in Matter; Magnetostatics; Magnetostatik
Applications, Magnetostatic Fields in Matter; Electrodynamics and Maxwell Equations,
Energy and Momentum in Electrodynamics, Electromagnetic Waves.

Vektér Analizi, Gauss VYasasi, Elektrostatik; iletkenler, Potansiyel Hesap
Teknikleri;Dielektrik Ortamlar; Magnetostatik; Magnetostatik Uygulamalar, Manyetik
Ortamlar; Elektrodinamik ve Maxwell Denklemleri, Elektrodinamikte Enerji ve
Momentum, Elektromanyetik Dalgalar.

Dersin Amaci

(Course Objectives)

Elektrostatik ve manyetostatikte temel kavramlari tanitmak,
Degisik yuk dagilimlarin elektrik alanlarini hesaplatabilmek,
Degisik duragan akimlar icin manyetik alanlari hesaplatabilmek,
Sinir deger problem tekniklerini ve bu tekniklerde temel adimlari tanitmak,
Elektromanyetik alanlarin eksiksiz temellerini olusturduktan sonra bu
alanlarin malzeme ile etkilesimlerini Maxwell denklemleri ile aciklayabilmek,
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To introduce the fundamental concepts in electrostatics and magnetostatics,
To calculate electric fields of various types of charge distributions,

To calculate magnetic fields of various types of steady current configurations,
To introduce the key steps in boundary value problem techniques,

To understand interactions of the fields with materials through the use of
Maxwell’s equations, after forming a through understanding of the foundations
of electromagnetic fields.
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Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
I.  Tum elektrodinamik icin gerekli olan matematigi,
1. Elektrostatik ve Magnetostatikte temel kavramlari,
1. Cesitli yak dagilimlari icin elektrik alanlari hesaplamayi,
V. Duragan akimlar icin manyetik alanlari hesaplamayi,
V. Elektrostatikte sinir deger problemlerini degisik tekniklerle ¢c6zebilmeyi
VL. Elektrik ve manyetik alanlarin ortamlardaki 6zelliklerini,




VII. Klasik elektrodinamigin temellerini
0grenmis olacak.

Students who pass the course are able to learn
I.  The mathematical tools necessary for the entire subject of electrodynamics,
. Fundamental concepts of electrostatics and magnetostatics,
I, To calculate the electric fields of various charge distribution,
IV.  To calculate the magnetic fields of various steady current configurations,
V. To solve boundary value problems in electrostatics with several techniques,

VI.  The properties of the electric and magnetic fields in matter,
VII. The foundations of classical electrodynamics
DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Vektor Analizi: Vektdr Cebri, Diferansiyel Hesabi, integral Hesab. [
) Vektor analizi: Koordinat Sistemler; Elektrostatik: Coulomb yasasi, Elektrik alan, LI
Elektrostatik alanlarin diverjansi ve rotasyoneli, Gauss yasasi. r
3 Elektrostatik: Coulomb ve Gauss yasasinin uygulamalari. I, 11
4 Elektrostatik: Elektrik potansiyel, Elektrostatik alanlarda is ve eneriji, iletkenler. I, 11
5 Potansiyel Hesaplama Teknikleri: Laplace denklemi, Degiskenlere ayristirma yontemi- LIV
Kartezyen Koordinatlar ’
Potansiyel Hesaplama Teknikleri: Laplace denklemi, Degiskenlere ayristirma yontemi- LIV

Kiiresel Koordinatlar

7 Potansiyel Hesaplama Teknikleri: Goriinti yontemi, Coklukutup agilimi. [, IV

Dielektrik Ortamlar: Kutuplanma, Kutuplanmis cisimlerin alanlari, Elektrik deplasman,

Lineer dielektrikler. v

Manyetostatik: Lorentz kuvvet yasasl, Biot-Savart yasasi, Manyetik alanin diverjansi ve

. Vv
rotasyoneli-Ampere Yasasi.

10 Manyetostatik: Manyetik vektor potansiyel ve Uygulama. Vv

Manyetik ortamlar: Manyetizasyon, Manyetiklenen cisimlerin alanlari, H alani, Lineer ve

11 . V, VI
lineer olmayan ortamlar.
12 Manyetostatik: Uygulama. 1,V
13 Elektrodinamik: Elektromotor kuvveti, Faraday yasasi, Maxwell denklemleri. Vil
14 Elektrodinamik: Elektrodinamigin potansiyel formulasyonu, Elektrodinamikte enerji ve Vil
momentum. Elektromanyetik Dalgalar
COURSE PLAN
Course
Weeks Topics Learning
Outcomes




1 Vector analysis: Vector algebra, Differential Calculus, Integral Calculus. I
) Vector analysis: Curvilinear coordinates; Electrostatic: Coulomb’s law, Electrostatic LI
field, Divergence and curl of electrostatic fields, Gauss’ law. T
3 Electrostatics: Recitation on Coulomb’s law and Gauss’ law. i, m
4 Electrostatic: Electric potential, Work and energy in electrostatics, Conductors. i,
5 Special techniques for calculating potentials: Laplace’s equation, Separation of LIV
variables in Cartesian Coordinates ’
6 Special techniques for calculating potentials: Laplace’s equation, Separation of LIV
variables in Spherical Coordinates ’
2 Special'techniques for calculating potentials: Method of images, Multipole LIV
expansion.
8 Electrostatic fields in matter: Polarization, The field of a polarized object, Electric Vi
displacement, Linear dielectrics.
9 Magnetostatics: The Lorentz force law, Biot-Savart’s law, Divergence and curl of v
magnetic field- Ampere’s Law.
10 Magnetostatics: Magnetic Vector Potential, Recitation. \Y
1 Magnetostatic fields in matter: Magnetization, Field of a magnetized object, H field, vV VI
Linear and nonlinear media. ’
12 Magnetostatics: Recitation. Y
13 Electrodynamics: Electromotive force, Faraday’s law, Maxwell’s equations. VI
14 Electrodynamics: Potential Formulations of electrodynamics, Energy and Vil
momentum in electrodynamics. Electromagnetic Waves
Dersin Fizik Miihendisligi Ogrenci Ciktilariyla iliskisi
Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) Seviyesi
123
Muihendislik, fen ve matematik ilkelerini uygulayarak karmasik muhendislik
problemlerini belirleme, formile etme ve ¢6zme becerisi. X
Kiresel, kiltlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saglik, givenlik ve refahi g6z 6niline alarak ¢6ziim lGreten mihendislik tasarimi uygulama | x
becerisi.
Farkl dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Muihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
mihendislik ¢oziimlerinin klresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini X
g6z 6niinde bulundurarak bilingli kararlar verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢ci ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma X
yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin mihendislik yargisini kullanma becerisi. X




2 Uygun oOgrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve «
uygulama becerisi.
Olgek: 1:Az, 2:Kismi, 3:Tam
Relationship of the Course to Physics Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by applying «
principles of engineering, science, and mathematics.
An ability to apply engineering design to produce solutions that meet specified needs
2 | with consideration of public health, safety, and welfare, as well as global, cultural, | x
social, environmental, and economic factors.
3 | An ability to communicate effectively with a range of audiences. X
An ability to recognize ethical and professional responsibilities in engineering
4 | situations and make informed judgments, which must consider the impact of X
engineering solutions in global, economic, environmental, and societal contexts.
An ability to function effectively on a team whose members together provide
5 leadership, create a collaborative and inclusive environment, establish goals, plan X
tasks, and meet objectives.
6 An ability to develop and conduct appropriate experimentation, analyze and interpret «
data, and use engineering judgment to draw conclusions.
2 An ability to acquire and apply new knowledge as needed, using appropriate learning «
strategies.
Scaling: 1: Little, 2:Partial, 3:Full
Tarih (Date) Béliim onayi (Departmental approval)
01.04.2019 Fizik MUhendisligi Bolim{i
(Department of Physics Engineering)
Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)
Ders Kitabi
(Textbook)

Diger Kaynaklar
(Other References)

Odevler ve Projeler

(Homework & Projects)

Laboratuvar Uygulamalari

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Usage)

Diger Uygulamalar

(Other Activities)




Basari Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

Genel Nota Katki, %
(Effects on Grading, %)

Yil igi Sinavlari
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)
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