2023 - 2024 / EELK106 - Electromagnetic Field Theory / Electromagnetic Field Theory

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Electromagnetic Field Theory / Electromagnetic Field Theory

Ders Kodu / Course Code

EELK106

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

YOK

Amaci / Purpose

Elektrik Elektronik Miihendisligine temel olusturmak amaci ile vektorler, vektorel islemler
ile koordinat sistemlerini 6grenmek, Duragan elektrik alanlarin boslukta, iletkende ve
yalitkanda davranigini ve bunlarla alakali bagintilarini 6grenmek.

To learn vectors, vector operations and coordinate systems with the aim of forming a
basis for Electrical Electronics Engineering, To learn the behavior of static electric
fields in vacuum, conductor and insulator and their related relations.

igerigi / Content

Vektdrler ve vektorel islemleri,kordinat sistemleri, Coulumb ve Gauss yasalari, kuvvet ve
elektrik alan kavramlar, Elektriksel yiik dagiiminin Elektrik alan cinsinden potansiyel
enerjisi ve kapasite (kondansatdr) hesabi, iletkenler iizerindeki elektriksel kuvvet, Gorsel
calisma metodu ile Elektriksel kuvvetlerin hesabi, Bagli yiikler ve elektrik aki yogunlugu,
polarizasyon, yalitkanligin varliginda Poisson ve Laplace denklemleri, Elektriksel duyarllik
ve gegirgenlik kavramlari, Gergek yalitkanlar, ara ytizeydeki sureklilik sartlari ve depolanan
enerji, Elektrostatik alanlar icin teklik teoremi ve gériinti alma ydntemi.

Vectors and vector operations.Coulumb and Gauss's laws.Potential energy and
capacity (capacitor) calculation in terms of electric field.Poisson and Laplace
equations.Electrical susceptibility and permeability concepts, real insulators, continuity
conditions and stored energy at the interface, uniqueness theorem for electrostatic
fields and image acquisition method.

Onerilen Diger Hususlar /
Recommended Other
Considerations

YOK

Staj Durumu / Internship Status

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

1. Muhendislik elektromanyetiginin temelleri. David K. Cheng
2. Elektromanyetik Alan teorisi SCHAUM'S OUTLINES J.Edminister.

1.Fundamentals of engineering electromagnetics. David K. Cheng
2.Electromagnetic Field theory. SCHAUM'S OUTLINES J.Edminister.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. ilhan GARIP




OGRENME GIKTILARI / LEARNING OUTCOMES

Kartezyen, silindirik ve kiiresel koordinatlarda vektorel elektrostatik problemleri ¢6zebilir. Solves vector electrostatic problems in Cartesian, cylindrical and spherical coordinates.
Farkl kaynak dagilimlari nedeniyle elektrik ve manyetik alanlari agiklar. Explains electric and magnetic fields due to different source distributions.
Akim dagilimi nedeniyle manyetik alan yogunlugunu ¢ozer. Solves the magnetic field intensity due to current distribution.

Karmasik elektrostatik ve manyetostatik olaylar analiz etmek icin Maxwell denklemlerini uygulayabilir. Applies Maxwell's equations to analyze complex electrostatic and magnetostatic phenomena.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Vektorler ve koordinat sistemleri
Vectors and coordinate systems
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Coulumb ve Gauss yasalari
Coulumb and Gauss's laws
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Poisson ve Laplace denklemleri
Poisson and Laplace equations
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Yiikiin korunumu kanunu, iletkenlik
The law of conservation of charge, Conductivity
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Elektriksel ¢ok uclular

Electrical multi-terminals
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Multipol kavraminin agiimini kullanarak yiik dagiiminin disindaki
elektrik alaninin hesabi
Calculation of the electric field outside the charge distribution using
the concept of multipole
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
Yk ve potansiyel terimi cinsinden bir yik dagihminin potansiyel enerji
7
hesabi,
Calculation of the potential energy of a charge distribution in terms of
charge and potential.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Elektriksel yuk dagiliminin Elektrik alan cinsinden potansiyel enerjisi
Potential energy of electrical charge distribution in terms of electric
field
. . Ogretim Yontem ve .. .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
9 ARA SINAV
MIDTERM
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Kapasite (kondansator) hesabi
Capacity (capacitor) calculation
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
1M iletkenler tizerindeki elektriksel kuvvet.

Electrical force on conductors
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Bagl yukler ve elektrik aki yogunlugu
Connected charges and electric flux density
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Elektriksel duyarllik ve gegirgenlik kavramlari
Electrical susceptibility and permeability concepts
. . Ogretim Yont: - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
Gergek yalitkanlar, ara yizeydeki sureklilik sartlari ve depolanan
14 »
enerji
Real insulators, continuity conditions at the interface and stored
energy
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 FINAL SINAVI

FINAL EXAMINATION
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 20.00 20.00
Problem C6zim / Problem Solving 1 20.00 20.00
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Bireysel Calisma / Self Study 14 3.00 42.00
Butlinleme Sinavi / Makeup Examination 1 1.00 1.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 1.00 1.00

34 69.00 147.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 147.00/25.00 = 5.88 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 147.00 / 25.00 = 5.88 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [ 116 |1.1.7 [1.1.8 | 1.1.9 [1.1.10[1.1.11]1.1.12[1.1.13

1.Kartezyen, silindirik ve
kiiresel koordinatlarda vektorel
elektrostatik problemleri
¢Ozebilir. / Solves vector 1 3 3 2
electrostatic problems in
Cartesian, cylindrical and
spherical coordinates.

2.Farkli kaynak dagilimlan
nedeniyle elektrik ve manyetik
alanlan aciklar. / Explains 3 4 3 4
electric and magnetic fields
due to different source
distributions.

3.Akim dagilimi nedeniyle
manyetik alan yogunlugunu
GOzer. / Solves the magnetic 1 5 4 3
field intensity due to current
distribution.

4 Karmasik elektrostatik ve
manyetostatik olaylan analiz
etmek icin Maxwell
denklemlerini uygulayabilir. / 1
Applies Maxwell' tions to

pplies Maxwell's equa
analyze complex electrostatic
and magnetostatic
phenomena.

Katki Dlzeyi / Contribution Level : 1-Cok Duistik / Very low, 2-Diistk / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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