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Dersin Tanimi

(Course Description)

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,
indiktans, Maxwell denklemleri ve elektromanyetik dalgalar.

This is 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 yuklerinin, elektrik ve manyetik alanlardan nasil etkilendigini 6grenmek,

. Maxwell denklemlerini kullanarak elektromanyetik dalgalarin temel 6zelliklerini
anlamak.

H W

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

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

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

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

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

I. YUkler arasindaki elektrik kuvvetini hesaplamak icin Coulomb yasasini
kullanma,
II. Yk dagilimina bagli elektrik alanini hesaplama,
l1l. Elektrik akisinin ne anlama geldigini ve nasil hesaplanacagini anlama,
IV. Simetrik bir ylk dagilimina bagl elektrik alanini hesaplamak i¢in Gauss yasasini
kullanma,
V. Bir yik toplulugunun elektrik potansiyel enerijisini hesaplama,

VI. Bir yiik toplulugunun uzayda bir noktada Urettigi elektrik potansiyelini
hesaplama,
VII. Elektrik alanini hesaplamak icin elektrik potansiyelini kullanma,
VIII. Kapasitorleri n yapisini ve yiik depolama yetenegini dlcen siganin nasil

hesaplandigini anlama,




IX.
X.
XI.

XII.

XIlI.
XIV.
XV.
XVI.
XVII.
XVIII.

XIX.
XX.
XXI.
XXII.
XXIII.

XXIV.

XXV.

XXVI.

XXVII.

XXVIII.

XXIX.

XXX.

XXXI.

XXXILI.
XXXIII.

XXXIV.

Bir sebekeye bagl kapasitorleri analiz etme,

Bir kapasitorde depolanan enerji miktarini hesaplama,

Dielektriklerin ne oldugunu ve kapasitorleri nasil daha etkili hale getirdiklerini
anlama,

Elektrik akiminin anlamini ve bir iletkende yiklerin nasil hareket ettigini
anlama,

Bir iletkenin direncini boyutlarindan ve 6zdirencinden hesaplama,

Seri veya paralel olarak ¢oklu direngli devreleri ¢éziimleme,

Hem diren¢ hem kapasitor iceren devreleri ¢oziimleme,

YUklG bir pargacigin manyetik alandaki hareketini ¢éziimleme,

Akim tasiyan iletkenler izerindeki manyetik kuvvetleri ¢6ziimleme,

Hareketli bir yikli parcacik tarafindan tretilen manyetik alanin dogasini
anlama,

Akim tasiyan bir iletken elemani tarafindan lretilen manyetik alani ifade etme,
Akim tagiyan uzun, diiz bir tel tarafindan uretilen manyetik alani hesaplama,
Akim tasiyan, cember seklinde bikilmus bir telin Grettigi manyetik alani
hesaplama,

Simetrik akim dagilimlarinin manyetik alanini hesaplamak igin Ampere yasasini
kullanma,

Faraday yasasinin bir déngude indiiklenen emk ile dongi igindeki manyetik aki
degisimini nasil iliskilendirdigini anlama,

Manyetik alanda hareket eden bir iletkende indiklenen emk’yi hesaplama,
Degisen bir manyetik akinin, bir yiik dagilminca tretilenden ¢ok farkli bir
elektrik alani olusturdugunu anlama,

Hem elektrik hem de manyetizmayl tamamen tanimlayan dort temel denklemi
anlama,

Bir bobindeki zamanla degisen bir akimin, ikinci, bagimsiz bir bobinde nasil
emk olusturabilecegini anlama,

Bir devrede indiiklenen emk’yi ayni devredeki akim degisim hizina
iliskilendirme,

Manyetik alanda depolanan enerjiyi hesaplama,

Bir direng ve bir indiiktor (bobin) iceren devreleri ¢éziimleme,

Hem indiiktor hem de kondansator iceren devrelerde neden elektriksel
salinimlarin olustugunu anlama,

Istk hizinin, elektrik ve manyetizmanin temel sabitleri ile iliskisini anlama,
Sinlizoidal bir elektromanyetik dalganin yayillimini betimleme,
Elektromanyetik bir dalganin tasidigi glici belirleme

becerilerini elde eder.

Students completing this course will be able to:

l.
Il
Il
V.

V.
VI.

VII.
VIII.

XII.

X,
XIV.

Use Coulomb's law to calculate the electric force between charges.
Calculate the electric field due to a charge distribution.

Understand what is meant by electric flux, and how to calculate it.

Use Gauss's law to calculate the electric field due to a symmetrical charge
distribution.

Calculate the electric potential energy of a collection of charges.

Calculate the electric potential that a collection of charges produces at a point
in space.

Use electric potential to calculate the electric field.

Understand the nature of capacitors, and how to calculate the capacitance
that measures their ability to store charge.

. Analyze capacitors connected in a network.
. Calculate the amount of energy stored in a capacitor.
XI.

Understand what dielectrics are, and how they make capacitors more
effective.

Understand the meaning of electric current, and how charges move in a
conductor.

Calculate the resistance of a conductor from its dimensions and its resistivity.
Analyze circuits with multiple resistors in series or parallel.




XV.

XVI.

XVII.

XVIII.

XIX.

XX.

XXI.

XXII.

XXIII.

XXIV.
XXV.

XXVI.

XXVII.

XXVIII.

XXIX.

XXX.

XXXI.

XXXILI.

XXXIII.
XXXIV.

Analyze circuits that include both resistors and capacitors.

Analyze the motion of a charged particle in a magnetic field.

Analyze magnetic forces on current-carrying conductors.

Understand the nature of the magnetic field produced by a moving charged
particle.

Describe the magnetic field produced by an element of a current-carrying
conductor.

Calculate the magnetic field produced by a long, straight, current-carrying
wire.

Calculate the magnetic field produced by a current-carrying wire bent into a
circle.

Use Ampere's law to calculate the magnetic field of symmetric current
distributions.

Understand how Faraday's law relates the induced emf in a loop to the
change in magnetic flux through the loop.

Calculate the emf induced in a conductor moving through a magnetic field.
Understand how a changing magnetic flux generates an electric field that is
very different from that produced by an distribution of charges.
Understand the four fundamental equations that completely describe both
electricity and magnetism.

Understand how a time-varying current in one coil can induce an emfin a
second, unconnected coil.

Relate the induced emf in a circuit to the rate of change of current in the same
circuit.

Calculate the energy stored in a magnetic field.

Analyze circuits that include both a resistor and an inductor (coil).
Understand why electrical oscillations occur in circuits that include both an
inductor and a capacitor.

Understand how the speed of light is related to the fundamental constants of
electricity and magnetism.

Describe the propagation of a sinusoidal electromagnetic wave.

Determine the amount of power carried by an electromagnetic wave.

DERS PLANI
Hafta Konular Dersin Ogrenme
Ciktilan
1 Elektrik Yiki ve Elektriksel Kuvvet -1l
2 Gauss Yasasl H-1v
3 Gauss Yasasl v
4 Elektrik Potansiyeli V-VI-VII
5 Kapasitans ve Dielektrikler VIII-IX-X-XI
6 Akim, Direng ve Elektromotif Kuvvet X=X
7 Dogru Akim Devreleri XIV-XV
8 Manyetik Alan ve Manyetik Kuvetler XVI-XVII
9 Manyetik Alan Kaynaklari XVII-XIX
10 Manyetik Alan Kaynaklari XX-XXI-XXII
11 Elektromanyetik indiiksiyon XXHI-XXIV-XXV-XXVI
12 indiiktans XXVIH-XXVI-XXIX-XXX-XXXI
13 Elektromanyetik Dalgalar XXXI-XXXIH
14 Elektromanyetik Dalgalar XXXI-XXXIV




COURSE PLAN

Weeks Topics Course Learning Outcomes
1 Electric Charge and Electric Field -1l
2 Gauss’s Law Hi-1v
3 Gauss’s Law 1%
4 Electric Potential V-VI-VII
5 Capacitance and Dielectrics VII-IX-X-XI
6 Current, Resistance and Electromotive Force XI-XII
7 Direct-Current Circuits XIV-XV
8 Magnetic Field and Magnetic Forces XVI-XVII
9 Sources of Magnetic Field XVII-XIX
10 Sources of Magnetic Field XX-XXI-XXII
11 Electromagnetic Induction XXHI-XXIV-XXV-XXVI
12 Inductance XXVIH-XXVI-XXIX-XXX-XXXI
13 Electromagnetic Waves XXXH-XXXII
14 Electromagnetic Waves XXXI-XXXIV
Dersin Matematik Miihendisligi Ogrenci Ciktilariyla iliskisi
Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) Seviyesi
1|23
1 Muihendislik, fen ve matematik ilkelerini uygulayarak karmasik muhendislik X
problemlerini belirleme, formile etme ve ¢6zme becerisi.
Kiresel, kultlrel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 | saglk, guvenlik ve refahi goéz o6nlne alarak ¢6zim (reten mihendislik tasarimi
uygulama becerisi.
3 | Farklidinleyici gruplariyla etkili iletisim kurabilme becerisi.
Muihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 | mihendislik ¢dziimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki | X
etkilerini gbz 6niinde bulundurarak bilingli kararlar verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢ci ve kapsayici bir ortam yaratan, hedefler
5 | belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde calisma
yetenegi becerisi.
6 Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak X
icin mihendislik yargisini kullanma becerisi.
2 Uygun oOgrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve X
uygulama becerisi.




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

Relationship of the Course to Mathematical Engineering Student Outcomes

Level of
Program Student Outcomes Contribution
1 2 3

An ability to identify, formulate, and solve complex engineering problems by applying X
principles of engineering, science, and mathematics.
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 | X
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 X
interpret data, and use engineering judgment to draw conclusions.
An ability to acquire and apply new knowledge as needed, using appropriate learning X
strategies.

Scaling: 1: Little, 2:Partial, 3:Full

Tarih (Date)
01.04.2019

Béliim onayi (Departmental approval)

Matematik Bolimi
(Department of Mathematics)

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

Faaliyetler
(Activities)

Adedi
(Quantity)

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




(Assessment Criteria)

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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