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Bu, elektrik ve manyetizma Uzerine, diferansiyel ve integral hesap temelli, giris seviyesinde
bir fizik dersidir. Bu ders sonunda égrenciler;

1. elektrik ve manyetizma konularinda temel fizik yasalarini kavramalidirlar.

2. elektrik ve manyetizmanin temel fizik yasalarini gergek problemleri gdzmek igin
kullanabilmelidirler.

3. fizigin onlari ¢evreleyen dinya ile nasil dogrudan iliskili oldugunun farkinda olmaldirlar.

Dersin Amaci

(Course Objectives)

This is a calculus based introductory physics course on electricity and magnetism. By the end
of the course, students should;

1. demonstrate a knowledge of the fundamental physical laws of electricity and magnetism.
2. apply the fundemental laws of electricity and magnetism to solve various practical
problems.

3. recognize how physics is relevant to the world around them.

Elektrik yiki ve madde, elektrik alan ve Gauss yasasi, elektrik potansiyel, kondansatérler,
dogru akim devreleri, manyetik alan, Ampere yasasi, Faraday yasasi, indiktans, maddenin
manyetik 6zellikleri, Maxwell denklemleri.

Dersin igerigi

(Course Content) Charge and matter, electric field and Gauss' law, electric potential, capacitors, DC circulits,

magnetic field, Ampere's law, Faraday's law, inductance, magnetic properties of matter,
Maxwell's equations.

Bu dersi basariyla tamamlayan dgrenciler;

1. elektrik yuku, elektrik kuvvet, elektrik alan ve elektrik potansiyel kavramlarini tanimlayabilir
ve bunlarin birbirleriyle olan iliskilerini anlayabilirler.

. sIga, direng ve indiktans kavramlarini tanimlayabilirler.

. elektrik akimi1 ve manyetik alan arasindaki iligkiyi bilirler.

. elektrik alan ile manyetik alanin birbirleriyle nasil iligkili oldugunu agiklayabilirler.

. elektrik ve manyetizma konularinda temel fizik yasalarini kavramsal olarak anlayabilirler.

. temel fizik yasalarinin gercek problemleri gézmek icin nasil uygulanabilecegini bilirler.

. DC ve AC akim elektrik devrelerinin dzelliklerini analiz edebilirler.

. Maxwell denklemleri ve elektromanyetik dalgalari tanimlayabilirler.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)
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Students, who pass the course satisfactorily can;

1. describe the concepts of electric charge, electric force, elektric field and electric potential,
and explain their relationship to one another.

2. describe the concepts of capacitance, resistance and inductance.

3. recognize the relationship between electric current and magnetic field.

4. explain how electric field and magnetic field are related to one another.

5. demonstrate a conceptual understanding of the fundamental physical laws of electricity
and magnetism.

6. recognize how the fundamental physical laws can be applied to solve a variety of
problems.

7. analyze the properties of DC and AC current electrical circuits.

8. describe Maxwell’s equations and electromagnetic waves.

Dersin ISCED Kategorisi
(ISCED Category of the course)

44 Fizik Bilimleri
(44 Physical Sciences)

Ders Kitabi
(Textbook)

e Physics for Scientists and Engineers with Modern Physics, Douglas C. Giancoli,
Prentice Hall, New Jersey, 2009 (4™ Edition).

¢ Fen Bilimcileri ve Miihendisler Igin Fizik (GIANCOLI), Douglas C. Giancoli, Ceviren:
Prof. Dr. Giilsen Onengiit, Akademi Yayinlari, Ankara, 2009 (4. Basimdan Ceviri).

Yardimci Kaynaklar
(Other References)

1. University Physics, H.D. Young and R.A. Freedman, 11th Edition, Pearson Education
Inc., New York, 2004.

2. The Feynman Lectures on Physics, Volume |, Feynman, R.P., Leighton, R.B., Sands,
M. Addison Wesley, 1966.




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Dersin Ogrenme Ciktilar
1 Elektrik YUku 1
2 Elektrik Alan 1
3 Gauss Yasasi 1,5,6
4 Elektrik Potansiyel 1
5 Si3a, Dielektrikler, Elektrik Enerjisinin Depolanmasi 2,6
6 Elektrik Akimlari ve Direng 1,2
7 Dogru Akim Devreleri 2,7
8 Manyetizma 3,5
9 Manyetik Alan Kaynaklari, Amper Yasasi 3,6
10 |Elektromanyetik indiiksiyon ve Faraday Yasasi 4,5
11 |indiiktans ve Elektromanyetik Salinimlar 2,4,6,7
12 |Maxwell Denklemleri 4,8
13 |Elektromanyetik Dalgalar 8
14 |[Isik 6,8

COURSE PLAN

Week Topics Course Learning Outcomes
1 Electric Charge 1
2 |Electric Field 1
3 Gauss’ Law 1,5,6
4 Electric Potential 1
5 Capacitance, Dielectrics, Electric Energy Storage 2,6
6 Electric Currents and Resistance 1,2
7 Direct Current Circuits 2,7
8 Magnetism 3,5
9 Sources of Magnetic Field, Ampere's Law 3,6
10 |Electromagnetic Induction and Faraday’s Law 4,5
11 |Inductance and Electromagnetic Oscillations 2,4,6,7
12 |Maxwell Equations 4,8
13  |Electromagnetic Waves 8
14 |Light 6,8




DERSIN DEGERLENDIRME SISTEMI

(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) 4 en az (min) 14
Dénem Odevi / Projesi (Term Project) - -
Yariyil i Deney Raporlari (Experiment Reports) - -
Calismalari  [Seminer (Seminars) - )
(Semester Odevler (Homework) 10 en az (min) 10
Activities) |Sunum (Presentations) - -
Ara sinavilar (Midterm Exams) 2 46
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 30
Toplam (Total) 100

CONTRIBUTION of the COURSE on ELECTRICAL and ELECTRONICS ENGINEERING

PROGRAM OUTCOMES

DERSIN ELEKTRIK-ELEKTRONIK MUHENDISLIGI PROGRAM GIKTILARINA KATKISI

Contribution degree: 1-low, 2-medium, 3-high
Katki Derecesi: 1 diislik, 2 orta, 3 yiksek

Electrical and Electronics Engineering Program Outcomes
Elektrik Elektronik Muhendisligi Program Ciktilari

A comprehension of mathematics (algebra, differential, integral and probability), science (physics
and chemistry) and fundamentals of computer science (programming and simulation)

Matematik (cebir, diferansiyel, integral ve olasilik), fen bilimleri (fizik ve kimya) ve bilgisayar
bilimlerinin (programlama ve benzetim) temellerini kavrama.

Ability to apply knowledge of mathematics, science, and engineering to problems in electrical and
electronics engineering

Matematik, fen ve temel muhendislik bilgilerini elektronik miihendisligi problemlerine uygulama
yetenegi

Ability to recognize the needs and challenges of our age, and to assess the global and social
impacts of engineering solutions

Cagimizin ihtiya¢ ve sorunlarini tanima, mihendislik ¢ozimlerinin kiiresel ve toplumsal etkilerini
degerlendirebilme

Comprehension of professional and ethical responsibility

Mesleki ve etik sorumluluk gereklerini kavrama

Ability to design and conduct experiments, as well as to analyze and interpret data

Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama yetenegi

Ability to identify, formulate and solve engineering problems

Muihendislik projeleri kapsaminda problemleri tanimlama, modelleme ve ¢ézme yetenegi

Ability to design and integrate electronic system components to satisfy given requirements

Elektronik uygulamalarina yonelik sistem ve siregleri analiz etme, degerlendirme, sistem
bilesenlerini isterleri kargilayacak sekilde tasarlama ve entegre etme yetenegi




Ability to take individual responsibilities and to work as part of a team
8
Takim igerisinde ¢alisabilme, bireysel sorumluluk alabilme yetenegi
Ability to effectively communicate knowledge and opinions via written, oral and visual means
9
Bilgi ve goruslerini, yazili, s6zlu ve gdrsel araglarla etkin olarak aktarabilme yetenegi
Ability to recognize the need for, and be motivated to engage in life-long learning
10
Yasam boyu egitim ihtiyacini tanima ve bu egitime katilma yénelimi
Ability to use the hardware and software based modeling, simulation, design and communication
tools necessary for engineering practice
11
Mihendislik uygulamalari igin gereken donanim ve yazilim tabanli modelleme, benzetim, tasarim
ve iletisim araclarini kullanma yetenegi
AKTS - iS YUKU TABLOSU (ECTS - WORK LOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))
Ders Siiresi
(Lectures) 14 s 42
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 10 10
(Final Exam (Preparation included))
Kisa Sinavlar (Hazirlik Suresi Dahil) 4 1 4
(Quizzes (Preparation included))
Dénem Odevi / Projesi i i )
(Term Project)
Deney Raporlari ) ) )
(Experiment Reports)
Bitirme Tezi/Projesi ) ) )
(Graduation Project)
Seminer ) ) i
(Seminars)
Sinif Dis1 Calisma Siiresi
(Out class working time) 14 2 28
Odevler
(Homework) 10 2 20
Sunum ) . )
(Presentations)
Arasinavlar (Hazirlik Siiresi Dahil) 2 10 20
(Midterm Exams (Preparation included))
Proje ) . )
(Projects)
Laboratuvar ) ) i
(Laboratory Work)
Toplam is Yiikii (saat) 124
(Total Work Load (h))
Dersin AKTS Kredisi (Toplam is Yiikii / 25) 5
(ECTS Credits of the course (Total Work Load / 25))
Revizyon / Tarih Koordinator / Hazirlayan Onaylayan
(Revision / Date) (Coordinator / Prepared by) (Approved by)
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