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Dersin Tanimi

Bu, elektrik, manyetizma ve elektromanyetizma hakkinda giris diizeyinde bir fizik dersidir.
Ana konular: Coulomb yasasi ve elektrik alani, Gauss yasasi, elektrik potansiyel, siga,
elektrostatik enerji ve dielektriklerin 6zellikleri, akim ve direng, dogru akim devreleri,
manyetik alan, manyetik alan kaynaklari, Faraday yasasi, indiiktans, Maxwell denklemleri ve
elektromanyetik dalgalar.

(Course Description)

Thisis an introductory level physics course on electricity, magnetism and electromagnetism.
The main topics are: Coulomb’s law and electrical field, Gauss’s law, electrical potential,
capacitance, electrostatic energy and properties of dielectrics, current and resistance,
direct current circuits, magnetic field, sources of magnetic field, Faraday’s law, inductance,
Maxwell’s equations and electromagnetic waves.

Dersin Amaci

(Course Objectives)

1. Elektrik ve manyetizmanin temel kavram ve yasalarini 6grenmek,

2. Bu temel yasalari kullanarak bazi basit yiik ve akim dagilimlari igin elektrik alan ve
manyetik alanlari hesaplayabilme becerisi kazanmak,

. Elektrik yiklerinin, elektrik ve manyetik alanlardan nasil etkilendigini 6grenmek,

. Maxwell denklemlerini kullanarak elektromanyetik dalgalarin temel 6zelliklerini
anlamak.

w

1. To learn the fundamental concepts and laws of electricity and magnetism,

. To gain the ability of calculating electric and magnetic fields for some simple charge and
current distributions,

To learn how electric charges are affected by electric and magnetic fields,

To understand the basic properties of electromagnetic waves using Maxwell’s equations.

3.
4.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

I. Noktasal ve bazi basit stirekli yiik dagilimlarinin olusturdugu elektrik alani ve

potansiyeli hesaplayabilmeyi

Il. Gauss Yasasini, elektrik alan hesabi ve iletkenlerin 6zelliklerini anlamada
kullanabilmeyi,
Kondansatorlerin sigasini ve depoladiklari elektrostatik enerjiyi hesaplayabilmeyi ve
dielektrik maddelerin sigayi ve enerjiyi nasil degistirdigini,
Kirchhoff Yasalari ve bunlarin her tirli dogru akim (DA) devresinde nasil
kullanilacagini,
Elektrik ylklerin ve Gzerinden akim gecen iletken tellerin manyetik alandan nasil
etkilendigini ve manyetik alanlarin temel 6zelliklerini,
Hareket eden yiklerin (elektrik akiminin) nasil manyetik alan olusturdugunu ve bazi
basit akim konfiglirasyonlari i¢cin bu manyetik alanlari hesaplayabilmeyi,
Manyetik aki degisiminin nasil elektrik alan/akim olusturabildigini,

V.

V.

VI.

VII.




VIIIl. Degisen elektrik alanlarin nasil manyetik alan olusturabildigini
IX. Elektromanyetik dalgalarla ¢alismayi

o6grenmis olacaklardir.

VI.
VII.
VIII.
. Work with electromagnetic waves

Students completing this course will be able to:
I

Calculate the electric field and potentials for point charges and some simple
continuous charge distributions,

. Calculate electric fields for symmetric charge distributions and properties of

conductors via Gauss’ Law

. Work with capacitors and the electrostatic energy stored in capacitors, understand

effect of dielectric materials on capacitance and stored energy

. Use Kirchhoff’s Laws and how to apply them to direct current (DC) circuits.
. Calculate the interaction between magnetic fields and electric charges and current

carrying wires, and the fundamental properties of magnetic fields

Calculate magnetic fields produced by moving charges and current carrying wires.
Calculate the electric current/field due to time-dependent magnetic flux
Calculate the magnetic fields due to time-dependent electric fields

DERS PLANI
Hafta Konular Dersin Ogrenme
Ciktilan
1 Elektrik YUk( ve Elektriksel Kuvvet I
2 Gauss Yasasl Il
3 Gauss Yasasl Il
4 Elektrik Potansiyeli I
5 Kapasitans ve Dielektrikler -1
6 Akim, Direng ve Elektromotif Kuvvet -1V
7 Dogru Akim Devreleri -1V
8 Manyetik Alan ve Manyetik Kuvetler Vv
9 Manyetik Alan Kaynaklari \
10 Manyetik Alan Kaynaklari \
11 | Elektromanyetik indiiksiyon - VIl
12 indiiktans VI
13 Elektromanyetik Dalgalar - VI-VII-IX
14 Elektromanyetik Dalgalar I-VI-VII-IX
COURSE PLAN
Weeks Topics Course Learning Outcomes
1 Electric Charge and Electric Field I
2 Gauss’s Law Il
3 Gauss’s Law Il
4 Electric Potential I
5 Capacitance and Dielectrics -
6 Current, Resistance and Electromotive Force I-1V
7 Direct-Current Circuits -1V
8 Magnetic Field and Magnetic Forces \Y
9 Sources of Magnetic Field \
10 Sources of Magnetic Field \
11 Electromagnetic Induction Vil
12 Inductance - VIl
13 Electromagnetic Waves - VI-VII-IX
14 Electromagnetic Waves I-Vi-VIl-IX




Dersin ... Ogrenci Giktilariyla iliskisi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar)

Katki
Seviyesi

1

2

3

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini
tanimlama, formiile etme ve ¢6zme becerisi

X

Kamu (toplum) saghgi, glvenligi ve refahi etmenlerini ve yani sira kiiresel, kiltirel, toplumsal,
cevresel ve ekonomik unsurlari géz 6niinde bulundurarak belirli gereksinimleri karsilayacak
¢OzUmleri Gretmek igcin miihendislik tasarimi uygulama becerisi

Farkh nitelikteki topluluklar ile etkin iletisim kurma becerisi

Mihendislik uygulamalarinda mesleki ve etik sorumluluklarin farkina varma/farkinda olma ve
mihendislik ¢éziimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamda etkilerini géz
onilinde tutan bilgiye dayali karar verme becerisi

Birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, amaglar belirleyen, gérevler
planlayan ve hedeflere ulasan Uyelerden olusan bir takimda etkin sekilde ¢calisma becerisi

Uygun deney (deneysel ¢alisma) gelistirme ve yiiritme, verileri analiz etme ve yorumlama ve
sonug (vargi) ¢ikarmada muhendislik muhakeme yetisini kullanma becerisi

Uygun 6grenme stratejileri kullanarak gerektiginde/geregince yeni bilgi edinme ve uygulama
becerisi

Olgek: 1:Az, 2:Kismi, 3:Tam

Relationship of the Course to ... Student Outcomes

Program Student Outcomes

Level of
Contribution

1

2

3

An ability to identify, formulate, and solve complex engineering problems by applying principles
of engineering, science, and mathematics

X

An ability to apply engineering design to produce solutions that meet specified needs with
consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors

An ability to communicate effectively with a range of audiences

An ability to recognize ethical and professional responsibilities in engineering situations and
make informed judgments, which must consider the impact of engineering solutions in global,
economic, environmental, and societal contexts

An ability to function effectively on a team whose members together provide leadership, create
a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

An ability to develop and conduct appropriate experimentation, analyze and interpret data, and
use engineering judgment to draw conclusions

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




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi H. D. Young and R. A. Freedman, University Physics 14th Ed. Pearson
(Textbook) (2016)

D. C. Giancoli, Fen Bilimcileri ve Muhendislik i¢in Fizik (Dérdiincii Baskdan
Ceviri), Akademi (2009).

Diger Kaynaklar D. Halliday, R. Resnick & J. Walker, Fundamentals of Physics (8th Ed.), John
(Other References) Wiley (2008).

R. A. Serway & J. W. Jewett, Physics for Scientists and Engineers (7th Ed.),
Brooks Cole (2007).

Odevler ve Projeler

(Homework & Projects)

Laboratuvar Uygulamalari -

(Laboratory Work)

Bilgisayar Kullanimi -

(Computer Usage)

Diger Uygulamalar

(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil igi Sinavlari

(Midterm Exams) 1 40

Kisa Sinavlar
(Quizzes)

Odevler

Basari Degerlendirme (Homework) 2 20
Sistemi

Projeler
(Projects)

(Assessment Criteria) - — —
Dénem Odevi/Projesi

(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)




