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DERSIN AMACI

Bu dersin amaci, dgrencilerin elektromanyetizma ile ilgili temel kavram ve prensipleri kavramalarina
yardimei olmaktir. Ders ayni zamanda, 6grencilerin soyut fiziksel kavramlarin temel 6zelliklerini
anlamalarina yardimci olarak; elektrik ve manyetik alanlarla ilgili fiziksel siiregleri yorumlayabilme,
bu siiregleri teorik ve uygulamali problemler {izerinde etkin bi¢imde kullanabilme ve elektromanyetik
kavramlarin enddiistri ile teknolojideki uygulamalarmi degerlendirebilme becerileri kazandirmay1
amaclamaktadir. Ayrica, bu temel kavram ve prensiplerin ileri diizey fizik dersleri ile miihendislik
uygulamalari i¢in saglam bir temel olugturmasi hedeflenmektedir.

DERSIN iCERIGi

Elektrik yiiklerinin 6zellikleri; Coulomb yasast; elektrik alan ve elektrik alan cizgileri, Gauss yasasi
ve elektrik akisi; elektrik potansiyeli ve potansiyel farki; kapasitans ve dielektrikler; elektrik akimi ve
direng; Kirchhoff kurallart ve RC devreleri; manyetik alan ve manyetik kuvvet; Biot-Savart ve
Ampere yasalar;; Faraday’in indiiksiyon yasast ve Lenz yasasi; indiiklenen emk ve Maxwell
denklemleri; RL, LC ve RLC devreleri; alternatif akim devreleri ve giic iletimi.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabn:

Serway, Raymond A. ve Beichner, Robert J. Fen ve Miihendislik I¢in Fizik. 2. Cilt, ISBN:
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Onerilen Kaynaklar:

[1] Walker, Jearl; Resnick, Robert ve Halliday, David. Fizigin Temelleri. 2. kitap, ISBN:
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9786059610285.
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Bu dersi basartyla tamamlayan dgrenciler,
1. Elektrik ve manyetizmayla ilgili konular i¢in gerekli tanimlari listeleyebileceklerdir.

2. Elektrik ve manyetizmayla ilgili problemlerin ¢oziimiinde uygun boyutu ve birimi
kullanabileceklerdir.

Elektrikle ilgili problemlerin ¢6ziimii i¢in gerekli hesaplamalari yapabileceklerdir.

Manyetik alanlarla ilgili problemlerin ¢6ziimii igin gerekli hesaplamalar1 yapabileceklerdir.

Ders Ogrenim Ciktilar:

Hem elektrik hem de manyetik alanlar1 birlikte iceren fiziksel siireglere iliskin problemlerin
¢oziimiinde temel hesaplamalar1 yapabileceklerdir.

Dogru akim devrelerine iligkin problemlerin  ¢6ziimiinde temel hesaplamalar
yapabileceklerdir.

Alternatif akim devrelerine iliskin problemlerin ¢6ziimiinde temel hesaplamalari
yapabileceklerdir.

Zamanla degisen elektrik ve manyetik alanlarla ilgili problemleri ¢dzebileceklerdir.

DEGERLENDIRME SiSTEMI
Etkinlikler Say1 Katki Pay1

‘ Devam/Katihm: H H

‘ Laboratuvar: H H

‘ Uygulama: H H

‘ Arazi Caligmasi: H H

‘ Derse Ozgii Staj: H H

Kisa Sinavlar/Stiidyo Kritigi:
e icerik: Smav haftasina kadar islenen konularm tiimiinii kapsayan
kapsamli sorularin sorulmast

e  Format: Yiiz yiize. Coktan segmeli kisa sinav (15 dakika) 5 %30

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

‘ Odev: H H

‘ Projeler: H H

‘ Seminer/Workshop: H H

Ara Smavlar:
e icerik: Sinav haftasina kadar islenen konularm timiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Siav (90 dakika)
1 %30

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisinme siireclerinin yiiriitilmesi

Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika) 1 %40

e Detayh Degerlendirme Kriterleri:

‘ Sunum/Jiiri: H H ‘
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\\Ip;[‘l.

-Derste islenen tiim konularin derinlemesine kavranmig oldugunun
gosterilmesi

-ileri diizey problem ¢ézme becerilerinin kullamlabilmesi

Dénem i¢i Cahsmalarin Basar1 Notuna Katkisi H %60
Final Sinavimin Basar1 Notuna Katkisi H %40
TOPLAM | %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Elektrik  Yiiklerinin ~ Ozellikleri, Cisimlerin|

indiiksiyonla Yiiklenmesi, Coulomb Yasas.

Simif-ici Uygulama (80 dk.): Coulomb yasasina iliskin 6rnek ggﬁgéli(yonl};u kl;ﬁﬁ:nméziellﬂgzﬂiomgls";j:lzgsq
! problemlerde hesaplamalarinin yaptirilmas1. konularini igeren béliimlerin okunmasi. Kaynak:
Smmf-ici Tartisma (10 dk.): Yalitkanlar ve iletkenlerin kullanim| Ders Kitabi, Boliim 23.
alanlariyla ilgili tartismanin yapilmasi.
Konu Anlatima: Elektrik Alanindaki Bir Pargacik, Siirekli Yk
IDagiliminin ~ Elektrik  Alani, Elektrik Alan Cizgileri, Yikli Bir
IParcacigin Diizgiin Bir Elektrik Alanindaki Hareketi. Elektrik alanindaki bir parcacik, siirekli yiik
Simif-ici Uygulama (80 dk.): Elektrik alan vektoriine iligkin 6rnek| d?gllnlmm.m clektrik %lam’ e}ektﬂrlk alz}n legller},
2 problemlerde hesaplamalarinin yaptirilmasi ylkli bir parcacigin diizglin bir elekirik
’ alanindaki hareketi konularini igeren boliimlerin]
Siif-i¢ci Tartisma (10 dk.): Katot isinlari tiipiinde elektrik alanin| okunmas. Kaynak: Ders Kitabi, BSlim 23.
etkisiyle elektronlarin nasil hareket ettigini ve tiipiin kullanim alanlari
lizerine tartismanin yapilmasi.
Konu Anlatimi: Elektrik Akisi, Gauss Yasasi, Gauss Yasasinin Cesitli
'Yik Dagilimlarina Uygulanmasi, Elektrostatik Dengedeki Iletkenler. Elektrik akisi, Gauss yasasi, Gauss yasasinim
Simif-i¢i Uygulama (80 dk.): Elektrik akisi, Gauss yasasinin gesitli yiik] gftfll(ttlrlostat}illllk dendzﬁlelll(linlairllel:ienIelrlygl?(ii?llll;is;;
dagilimlarma uygulanmasi ve elektrostatik dengedeki iletkenlere iligkin| iceren bblﬁmlerir? okunmast. Kaynak: Ders
5 ornek problemlerde hesaplamalariin yaptirilmast. Kitabs, Bslim 24.
Siif-ici Tartisma (10 dk.): Elektrik alan hesabinda Gauss yasasinin| I\,{éls(?é smaE‘llelzt: 11(<C:1? loml()}ayalssas1;S§S|ta)kt|2|; ﬁ;ir}
kullanildig1 durumlar ve avantajlari {izerine tartismanin yapilmasi. , Tie akisl, Lauss yasasi ynax.
Ders Kitabi, Boliim 23 ve Boliim 24.
Kisa Smav 1 (15 dk.): Ders sonunda, derslerde islenen konulari igeren
bir kisa sinavin yapilmasi
Konu Anlatimi: Elektrik Potansiyeli ve Potansiyel Farki, Diizgiin Bir
Elektrik Alanindaki Potansiyel Farki, Noktasal Yiiklerden Kaynaklanan
Elektrik Potansiyeli ve Potansiyel Enerji, Elektrik Potansiyelinden
Elektrik ~ Alaninin  Degerinin  Elde  Edilmesi,  Siirekli  Yiik . - . I
- . o el e . Elektrik potansiyeli ve potansiyel farki, diizgiin|
IDagilimlarindan  Kaynaklanan Elektrik Potansiyeli, Yikli Bir . . . .
iletkenden Kavnaklanan Elektrik Potansiveli bir elektrik alanindaki potansiyel farki, noktasal
Y yei yiiklerden kaynaklanan elektrik potansiyeli ve|
Simif-ici Uygulama (80 dk): Elektrik potansiyeline iligkin 6rnek potan§|yel enerjl,v glgktrlk pqtanqy el.l.nder!
4 roblemlerde hesaplamalarnim vapirimas elektrik alaninin degerinin elde edilmesi, siirekli
P P yap ’ yik dagilimlarindan  kaynaklanan elektrik]
Simif-ici Tartisma (10 dk.): Korunumlu kuvvet ile potansiyel enerji plo tle(ltn§11<yeh; quh; Elr lietken.den k?ﬁ?kl?ngn
arasindaki iliskiden yola ¢ikarak, elektrik kuvvet ve fﬂfunﬁlasﬁo Izgsﬁlz:k{ D(:rlsla(?;;g]grgﬁimozlém enn
elektriksel potansiyel enerji arasindaki iliski {izerine tartigmanin| - raynax: ' '
lyapilmast.
Konu Anlatimi: Kapasitans Tanimi, Kapasitansin Hesaplanmasi, Kapasitans tanimi, kapasitansin hesaplanmasi,
Kapasitor Kombinasyonlari, Yiikli Bir Kapasitérde Depolanan Enerji, kapasitor ~ kombinasyonlari, yiklii bi
5 Dielektrikli  Kapasitorler, Elektrik Alanindaki Elektrik Dipolii, kapasitorde  depolanan  enerji, dielektrikli

IDielektriklerin Atomik Tanimu.

kapasitorler, elektrik alanindaki elektrik dipoli,
dielektriklerin atomik tanimi konularmi igeren
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Simif-ici Uygulama (80 dk): Kapasitans ve dielektriklere iliskin 6rnek|
problemlerde hesaplamalarinin yaptirilmasi.

Simif-i¢i Tartisma (10 dk.): Dielektriklerin kapasitorlerde kullaniminin|
avantajlari {izerine tartismanin yapilmasi.

Kisa Sinav 2 (15 dk.): Ders sonunda, derslerde islenen konular1 iceren|
bir kisa sinavin yapilmasi

boliimlerin okunmasi. Kaynak: Ders Kitabi,
Bolim 26

Kisa Smav 2: (Elektrik Potansiyeli, Kapasitor,
Dielektrikler) Kaynak: Ders Kitabi, Boliim 25
ve Bolim 26.

Konu Anlatimi: Elektrik Akimi, Direng, Elektriksel Iletkenlik icin Bir
Model, Direng ve Sicaklik, Elektrik Giicii.

Simif-ici Uygulama (80 dk): Elektrik akimi, diren¢ ve elektrik giiciine]
iliskin 6rnek problemlerde hesaplamalarinin yaptirilmasi.

Simf-i¢ci Tartisma (10 dk.): Bir iletkendeki elektronlarin termal
hareketten kaynaklanan hiz1 ve siiriiklenme hiz1 arasindaki fark iizerine
tartigmanin yapilmasi.

Elektrik akimi, direng, elektriksel iletkenlik igin
bir model, diren¢ ve sicaklik, elektrik giicii
konularini igeren boliimlerin okunmasi. Kaynak:
Ders Kitabi, Boliim 27.

Konu Anlatim: Elektromotor Kuvveti, Seri ve Paralel Direngler,)
Kirchhoff Kurallari, RC Devreleri.

Simif-i¢ci Uygulama (80 dk): Kirchhoff kurallart ve RC devrelering]
iliskin 6rnek problemlerde hesaplamalarinin yaptirilmasi.

Simif-ici Tartisma (10 dk.): Kirchhoff kurallar1 kullaniminin karmasik
devrelerin analizini basitlestirmesi tizerine tartigmanin yapilmasi.

Elektromotor kuvveti, seri ve paralel direngler,
Kirchhoff kurallari, RC devreleri konularini
iceren boliimlerin okunmasi. Kaynak: Ders
Kitabi, Bolim 28.

|Ara Simav 1

Sinav haftasina kadar islenen konularin tiimiiniin|
tekrar edilmesi

Konu Anlatimi: Manyetik Alandaki Pargacik, Yiikli Bir Parcacigin|
Hareketi Diizgiin Bir Manyetik Alandaki Parcacik, Manyetik Alandal
Hareket Eden Yiiklii Parcaciklari igeren Uygulamalar, Akim Tastyan Bir
iletkene Etki Eden Manyetik Kuvvet, Diizgiin Bir Manyetik Alandaki
IAkim [lmegine Etkiyen Tork, Hall Etkisi.

Simif-i¢ci Uygulama (80 dk): Manyetik alan ve manyetik kuvvef]
konularini igeren 6rnek problemlerde hesaplamalarinin yaptirilmasi.

Smif-ici Tartisma (10 dk.): Diinyanin manyetik alan1 ve diinyadakil
lyasam tlizerindeki etkisinin tartigilmasi.

Manyetik alandaki pargacik, yiiklii bir par¢acigin
hareketi diizgiin bir manyetik alandaki parcacik,
manyetik alanda hareket eden yiiklii pargaciklari
iceren uygulamalar, akim tasiyan bir iletkene
etki eden manyetik kuvvet, diizgiin bir manyetik
alandaki akim ilmegine etkiyen tork, Hall etkisi
konularini igeren boliimlerin okunmasi. Kaynak:
Ders Kitabi, Bolim 29.

10

Konu Anlatimi: Biot-Savart Yasasi, iki Paralel iletken Arasindaki
Manyetik Kuvvet, Ampere Yasasi, Bir Solenoidin Manyetik Alani,
Manyetizmada Gauss Yasast, Yerdegistirme Akimi ve Ampeére
'Yasasinin Genel Bigimi.

Simif-i¢i Uygulama (80 dk): Biot-Savart yasasi ve Ampére yasasi
uygulamasi i¢in drnek problemlerde hesaplamalarinin yaptirilmasi.

Simif-i¢i Tartisma (10 dk.): Elektrik akis1 ve Gauss yasasi ile Manyetik
aki ve manyetizmada Gauss yasasmnin karsilastirilmas: ve sonuglarin|
tartisilmast.

Kisa Siav 3 (15 dk.): Ders sonunda, derslerde islenen konulari igeren
bir kisa sinavin yapilmasi.

Biot-Savart yasasi, iki paralel iletken arasindaki
manyetik kuvvet, Ampére yasasi, bir solenoidin|
manyetik alani, manyetizmada Gauss yasasi,
yerdegistirme akimi ve Ampére yasasinin genel
bi¢imi konularini i¢eren boliimlerin okunmasi.
Kaynak: Ders Kitab1, Boliim 30.

Kisa Sinav 3: (Manyetik alan, Manyetik kuvvet,
Biot-Savart yasasi, Ampére yasasi)

Kaynak: Ders Kitab1, Boliim 29 ve B6liim 30.

11

Konu Anlatimi: Madde Iginde Manyetizma, Faraday'm Indiiksiyon|
'Yasasi, Hareketsel emk, Lenz Yasasi.

Simif-ici Uygulama (80 dk): Faraday'in indiiksiyon yasasi, hareketsel
emk ve Lenz yasast konularim1 igeren Ornek problemlerde]
hesaplamalarinin yaptirtlmasi.

Siif-ici Tartisma (10 dk.): Giinliik hayatta kullandigimiz elektrikli
aletlerde hareketsel emk drnekleri iizerine tartisma yapilmasi.

Madde ig¢inde  manyetizma,  Faraday'mn
indiiksiyon Yyasasi, hareketsel emk, Lenz yasasi
konularini igeren boliimlerin okunmasi. Kaynak:
Ders Kitabi, Boliim 30 ve Boliim 31.

12

Konu Anlatimi: Indiiklenen emk ve Elektrik Alanlari, Jeneratorler vel
Motorlar, Maxwell Denklemleri.

Simif-ici Uygulama (80 dk): Indiiklenen emk ve elektrik alanlara iliskin|

Indiiklenen emk ve elektrik alanlari, jeneratdrle
ve motorlar, Maxwell denklemleri konularini
iceren bolimlerin okunmasi. Kaynak: Ders|
Kitab1, Boliim 31.
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6rnek problemlerde hesaplamalariin yaptirilmast.

Simif-i¢i Tartisma (10 dk.): Zamanla degisen manyetik alanin|
indiikledigi elektrik alan ile elektrostatik alanin karsilagtirmali olarak
tartigilmasi.

Kisa Sinav 4 (15 dk.): Ders sonunda, derslerde islenen konular1 iceren|
bir kisa sinavin yapilmasi.

Kisa Smav 4: (Faraday'in indiiksiyon yasasi,
hareketsel emk, Lenz yasasi, indiiklenen emk ve
elektrik alanlart) Kaynak: Ders Kitabi, Boli
3L

Konu Anlatimi: Oz-Indiiksiyon ve Indiiktans, RL Devreleri, Manyetik|
|Alandaki Enerji, Karsilikli Indiiktans, LC Devresindeki Salinimlar, RLC|
Devresi.

Simf-i¢ci Uygulama (80 dk): Oz-indiiksiyon ve indiiktans, RL devreleri,
manyetik alandaki enerji, karsilikli indiiktans, LC devresindeki
salimimlar, RLC devresi konularmi igeren Ornek problemlerde
hesaplamalarinin yaptirilmasi.

13

Smmf-i¢ci Tartisma (10 dk.): Giinlik hayatta kullandigimiz elektrikli
aletlerde karsilikli indiiktansm nasil islediginin tartigilmasi.

Oz-indiiksiyon ve indiiktans, RL devreleri,
manyetik alandaki enerji, karsilikli indiiktans,
LC devresindeki salinimlar, RLC devresi
konularini igeren boliimlerin okunmasi. Kaynak:
Ders Kitabi, B6liim 32.

Konu Anlatimi: Alternatif Akim (AC) Kaynaklari, AC Devresindeki
Direngler, AC Devresindeki Indiiktorler, AC Devresindeki Kapasitorler,|
Seri RLC Devresi, AC Devresindeki Giig, Seri RLC Devresindeki
Rezonans, Transformator ve Giig Iletimi.

Simif-ici Uygulama (80 dk): Alternatif akim devrelerine iligkin 6rnek|
14 problemlerde hesaplamalarinin yaptirilmast.

Sinif-i¢i Tartisma (10 dk.): Elektrik sebekeleri i¢in dogru akim yering]
alternatif akimin kullanim nedeni iizerine tartigma yapilmasi.

Kisa Sinav 5 (15 dk.): Ders sonunda, derslerde islenen konular1 igeren|
bir kisa sinavin yapilmast.

Alternatif akim (AC)  kaynaklani, AC
devresindeki  direngler, AC  devresindeki
indiiktorler, AC devresindeki kapasitorler, seri
RLC devresi, AC devresindeki giig, seri RLC
devresindeki rezonans, transformatér ve giig
iletimi konularini igeren boliimlerin okunmast.,
Kaynak: Ders Kitabi, Boliim 33.

Kisa Smav 5: (Alternatif Akim Devreleri, Oz-
indiiksiyon ve Indiiktans, RL Devreleri,
Karsilikli  Indilktans, LC  Devresindeki
Salinimlar, RLC Devresi) Kaynak: Ders Kitabi,)
Boliim 32 ve Boliim 33.

Konu Anlatinn: Ara Sinav sonrasi iglenen konularin tekrari.

Simif-i¢i Uygulama (80 dk): Ara Sinav sonrasi islenen konulara iligkin|
ornek problemlerde hesaplamalarinin yaptirilmasi.

15
Simif-ici Tartisma (10 dk.): Elektrik ve manyetik alanlarin yiikler,)
akimlar ve alan degisimleriyle nasil iretildiginin ve degistirildiginin
Maxwell denklemleri {izerinden tartismasi.

Ara Sinav sonrasi islenen konularin tekra
edilmesi.

16 Final

Islenen konularim tiimiiniin tekrar edilmesi.

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam fsyiikii

Ders Saati 4

‘ Say1 ‘ Siiresi (Saat)
N

56

Laboratuvar H ‘ ‘

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer
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Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav Hazirhk
Siiresi)

Toplam Isyiikii :

Toplam Isyiikii / 30(s) :

AKTS Kredisi :
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Department of Physics

TITLE OF COURSE

Physics 2

CODE

Fl1Z1112

LOCAL CREDIT

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Physics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Kenan KOC

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students comprehend the fundamental concepts and principles of
electromagnetism. It also seeks to support students in understanding the essential
characteristics of abstract physical concepts, while equipping them with the ability to interpret
physical processes related to electric and magnetic fields, apply these processes effectively to
both theoretical and practical problems, and evaluate the applications of electromagnetic
concepts in industry and technology. Furthermore, the course aims to provide a solid
foundation in these fundamental concepts and principles for advanced physics courses and
engineering applications.

COURSE CONTENT

Properties of electric charges; Coulomb’s law; electric field and electric field lines; Gauss’s
law and electric flux; electric potential and potential difference; capacitance and dielectrics;
electric current and resistance; Kirchhoff’s rules and RC circuits; magnetic field and magnetic
force; Biot—Savart and Ampére’s laws; Faraday’s law of induction and Lenz’s law; induced
emf and Maxwell’s equations; RL, LC, and RLC circuits; alternating current circuits and
power transmission.

RECOMMENDED OR REQUIRED
READING

Coursebook:

Serway, Raymond A., and Beichner, Robert J. Physics for Scientists and Engineers. ISBN:
9780030226540.

Recommended Readings:

[1] Halliday, David and Resnick, Robert. Fundamentals of Physics. ISBN: 9781118886328.
[2] Giancoli, Douglas C. Physics for Scientists & Engineers with Modern Physics. ISBN:
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9781447965282.
[3] Young, Hugh D., Freedman, Roger A. and Ford, A. Lewis. Sears & Zemansky's
University Physics with Modern Physics. ISBN: 9780321982582.

Upon successful completion of the course, students will be able to
1. List the necessary definitions for topics related to electricity and magnetism.

2. Use appropriate dimensions and units in solving problems related to electricity and
magnetism.

Perform the required calculations for solving problems related to electricity.

Course Learning Outcomes . Perform the required calculations for solving problems related to magnetic fields.

Carry out basic calculations in solving problems concerning physical processes that
involve both electric and magnetic fields together.

Perform basic calculations in solving problems related to direct current (DC)
circuits.

Perform basic calculations in solving problems related to alternating current (AC)
circuits.

Solve problems related to time-varying electric and magnetic fields.

EVALUATION SYSTEM

Activities Number Percentage of Grade

‘ Attendance/Participation: H H

‘ Laboratory: H H

‘ Application: H H

‘ Field Work: H H

‘ Special Course Internship (Work Placement): H H

e  Content: Comprehensive questions covering all topics addressed up to the
exam week

e  Format: Face-to-face multiple-choice quiz (15 minutes) 5 %30

e  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

‘ Homework Assignments: H H

‘ Presentations/Jury: H H

‘ Project: H H

‘ Seminar/Workshop: H H

Midterms:
e  Content: Comprehensive questions covering all topics addressed up to the
exam week

e  Format: Face-to-face written exam. (90 minutes).

. L 1 %30
e  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics

_Ahilitvs tn rarns niit thanratiral raacnnina nrnraceac

Quizzes/Studio Critics:
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Content:
course

Comprehensive questions covering the entire content of the

Format: Face-to-face written exam. (90 minutes).
Detailed Assessment Criteria:
-Ability to apply advanced problem-solving skills

-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Properties of Electric Charges, Charging of
Objects by Induction, Coulomb’s Law.

In-class Practice (80 min): Solving example problems
related to Coulomb’s law.

In-class Discussion (10 min): Discussion on the
applications of insulators and conductors.

Reading the sections on the properties of electric charges,
charging of objects by induction, and Coulomb’s law.
Source: Coursebook, Chapter 23.

Lecture: A Particle in an Electric Field, Electric Field off
a Continuous Charge Distribution, Electric Field Lines,
Motion of a Charged Particle in a Uniform Electric Field.

In-class Practice (80 min): Solving example problems
related to the electric field vector.

In-class Discussion (10 min): Discussion on ho
electrons move under the influence of an electric field in a
cathode ray tube and the applications of the tube.

Reading the sections on a particle in an electric field, the
electric field of a continuous charge distribution, electric
field lines, and the motion of a charged particle in a
uniform electric field. Source: Coursebook, Chapter 23.

Lecture: Electric Flux, Gauss’s Law, Applications off
Gauss’s Law to Various Charge Distributions,
Conductors in Electrostatic Equilibrium.

In-class Practice (80 min): Solving example problems
on electric flux, applications of Gauss’s law to various
charge distributions, and conductors in electrostatic
equilibrium.

In-class Discussion (10 min): Discussion on the
situations in which Gauss’s law is used for calculating the
electric field and its advantages.

Quiz 1 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.

Reading the sections on electric flux, Gauss’s law,
applications of Gauss’s law to various charge
distributions, and conductors in electrostatic equilibrium.
Source: Coursebook, Chapter 24.

Quiz 1: (Coulomb’s law, Electric field vector, Electric
flux, Gauss’s law) Source: Coursebook, Chapters 23 and
24,

Lecture: Electric Potential and Potential Difference,
Potential Difference in a Uniform Electric Field, Electric
Potential and Potential Energy Due to Point Charges,
Determining the Value of the Electric Field from Electric
Potential, Electric Potential Due to Continuous Charge
Distributions, Electric Potential Due to a Charged
Conductor.

In-Class Practice (80 min): Solving example problems
related to electric potential.

In-Class Discussion (10 min): Discuss the relationship

between electric force and electric potential energy, based

Reading the sections on electric potential and potential
difference, potential difference in a uniform electric field,
electric potential and potential energy due to point
charges, obtaining the value of the electric field from the
electric potential, electric potential due to continuous
charge distributions, and electric potential due to a
charged conductor. Source: Coursebook, Chapter 25.
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on the relationship between conservative force and
potential energy.

Lecture: Definition of Capacitance, Calculating|
Capacitance, Capacitor Combinations, Energy Stored in

Charged Capacitor, Capacitors with Dielectrics, Electric
Dipole in an Electric Field, Atomic Description 0
Dielectrics.

In-class Practice (80 min): Solving example problems
related to capacitance and dielectrics.

In-class Discussion (10 min): Discussion on th
advantages of using dielectrics in capacitors.

Quiz 2 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.

Reading the sections on the definition of capacitance,
calculating capacitance, capacitor combinations, energy
stored in a charged capacitor, capacitors with dielectrics,
electric dipole in an electric field, and the atomic
description of dielectrics.
Source: Coursebook, Chapter 26.

Quiz 2: (Electric Potential, Capacitors, Dielectrics)
Source: Coursebook, Chapters 25 and 26.

Lecture: Electric Current, Resistance, A Model for|
Electrical Conductivity, Resistance and Temperature,
Electric Power.

In-class Practice (80 min): Solving example problems
related to electric current, resistance, and electric power.

In-class Discussion (10 min): Discussion on th
difference between the speed of electrons due to thermal
motion and the drift velocity in a conductor.

Reading the sections on electric current, resistance, a
model for electrical conductivity, resistance and
temperature, and electric power. Source: Coursebook,
Chapter 27.

Lecture: Electromotive Force, Series and Parallel
Resistors, Kirchhoff’s Rules, RC Circuits.

In-class Practice (80 min): Solving example problems
related to Kirchhoff’s rules and RC circuits.

In-class Discussion (10 min): Discussion on how the use
of Kirchhoff’s rules simplifies the analysis of comple
circuits.

Reading the sections on electromotive force, series and
parallel resistors, Kirchhoff’s rules, and RC circuits.
Source: Coursebook, Chapter 28.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: A Particle in a Magnetic Field, Motion of 4
Charged Particle in a Uniform Magnetic Field,
IApplications Involving Charged Particles Moving in
Magnetic Field, Magnetic Force on a Current-Carrying
Conductor, Torque on a Current Loop in a Uniform
Magnetic Field, Hall Effect.

In-class Practice (80 min): Solving example problems
related to magnetic fields and magnetic forces.

In-class Discussion (10 min): Discussion on the Earth’
magnetic field and its effects on life on Earth.

Reading the sections on a particle in a magnetic field,
motion of a charged particle in a uniform magnetic field,
applications involving charged particles moving in a
magnetic field, magnetic force on a current-carrying
conductor, torque on a current loop in a uniform magnetic
field, and the Hall effect.
Source: Coursebook, Chapter 29.

10

Lecture: Biot-Savart Law, Magnetic Force Between Two
Parallel Conductors, Ampere’s Law, Magnetic Field of a
Solenoid, Gauss’s Law in Magnetism, Displacement
Current and the General Form of Ampére’s Law.

In-class Practice (80 min): Solving example problems
related to the application of the Biot-Savart law and
Ampére’s law.

In-class Discussion (10 min): Comparison of electric
flux and Gauss’s law with magnetic flux and Gauss’s law
in magnetism, and discussion of the results.

Quiz 3 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.

Reading the sections on the Biot-Savart law, magnetic
force between two parallel conductors, Ampére’s law,
magnetic field of a solenoid, Gauss’s law in magnetism,
displacement current, and the general form of Ampére’s
law. Source: Coursebook, Chapter 30.

Quiz 3: (Magnetic Field, Magnetic Force, Biot-Savart
Law, Ampeére’s Law) Source: Coursebook, Chapters 29
and 30.

11

Lecture: Magnetism in Matter, Faraday’s Law o
Induction, Motional emf, Lenz’s Law.

In-class Practice (80 min): Solving example problems
related to Faraday’s law of induction, motional emf, and|

Lenz’s law.

Reading the sections on magnetism in matter, Faraday’s
law of induction, motional emf, and Lenz’s law. Source:
Coursebook, Chapters 30 and 31.
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In-class Discussion (10 min): Discussion on examples o
motional emf in everyday electrical devices.

12

Lecture: Induced emf and Electric Fields, Generators and
Motors, Maxwell’s Equations.

In-class Practice (80 min): Solving example problems
related to induced emf and electric fields.

In-class Discussion (10 min): Comparative discussion o
the electric field induced by a time-varying magnetic field
and the electrostatic field.

Quiz 4 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.

Reading the sections on induced emf and electric fields,
generators and motors, and Maxwell’s equations. Source:
Coursebook, Chapter 31.

Quiz 4: (Faraday’s law of induction, motional emf,
Lenz’s law, induced emf and electric fields)
Source: Coursebook, Chapter 31.

13

Lecture: Self-Induction and Inductance, RL Circuits,
Energy in a Magnetic Field, Mutual Inductance,
Oscillations in LC Circuits, RLC Circuits.
In-class Practice (80 min): Solving example problems
related to self-induction and inductance, RL circuits,
energy in a magnetic field, mutual inductance,
oscillations in LC circuits, and RLC circuits.

In-class Discussion (10 min): Discussion on how mutual
inductance works in everyday electrical devices.

Reading the sections on self-induction and inductance, RL
circuits, energy in a magnetic field, mutual inductance,
oscillations in LC circuits, and RLC circuits. Source:
Coursebook, Chapter 32.

14

Lecture: Alternating Current (AC) Sources, Resistors in
IAC Circuits, Inductors in AC Circuits, Capacitors in AC
Circuits, Series RLC Circuit, Power in AC Circuits,
Resonance in Series RLC Circuits, Transformers and
Power Transmission.

In-class Practice (80 min): Solving example problems
related to alternating current circuits.

In-class Discussion (10 min): Discussion on the reason
for using alternating current instead of direct current in
electrical grids.

Quiz 5 (15 min): At the end of the lesson, a short quiz
covering the topics studied in class.

Reading the sections on alternating current (AC) sources,
resistors in AC circuits, inductors in AC circuits,
capacitors in AC circuits, series RLC circuit, power in AC
circuits, resonance in series RLC circuits, transformers,
and power transmission. Source: Coursebook, Chapter 33.
Quiz 5: (Alternating Current Circuits, Self-Induction and
Inductance, RL Circuits, Mutual Inductance, Oscillations
in LC Circuits, RLC Circuit) Source: Coursebook,
Chapters 32 and 33.

15

Lecture: Review of Topics Covered After the Midterm
Exam.

In-class Practice (80 min): Solving example problems
related to the topics covered after the midterm exam.

In-class Discussion (10 min): Discussion, based on
Maxwell’s equations, on how electric and magnetic fields
are produced and altered by charges, currents, and
ichanging fields.

Review of the topics covered after the midterm exam.

16

Final

Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Number Duration (Hour)

Total Workload

Course Hours

L+ | s

Laboratory

Application

Field Work

Study Hours Out of Class

s

Special Course Internship (Work Placement)
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Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration)

Final (Examination Duration + Examination Prep. Duration)

Total Workload :

Total Workload / 30(h) :

ECTS Credit :
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PC-1 Temel bilimler ve fizik

alanindaki kuramsal bilgilerini
akademik  diizeyde analiz,
yorum ve problem ¢oziimiinde
kullanabileceklerdir. / Use their
comprehensive theoretical
knowledge in  fundamental
sciences and  physics  for
analysis, interpretation, and
problem-solving at an academic
level.

1o
lon
lon
lon
lon
(7]
lon
lon

PC-2 Uygulamali bilgilerini
fiziksel stireglerin
modellenmesi, deneysel tasarim
ve problem ¢oziimiinde etkili
ve amaca yonelik bicimde
kullanabileceklerdir. / Apply - - - - - - - -
their  practical ~ knowledge
effectively and strategically in
modelling physical processes,
experimental ~ design, and
problem-solving.

PC-3 Kuramsal velveya

deneysel Dbilgilerini  karmagik
fizik problemlerinin
¢oziimiinde  etkili  bigimde
kullanarak, bu problemlere
yonelik uygun analiz ve
modelleme yontemlerini se¢ip
uygulayabileceklerdir. Use their
theoretical and/or experimental
knowledge  effectively in
solving  complex  physics
problems by selecting and
applying appropriate analysis
and modelling methods for
these problems.

PS‘-4 Disiplinlerarast  bir

yaklasimla, farkli alanlarda
edinmis olduklari bilgileri
sentezleyebileceklerdir./
Synthesise knowledge acquired - - - - - - - -
from  different  disciplines
through an interdisciplinary
approach.

PC-5 Fizik biliminin temel
ve uygulamali alanlarinda
edindikleri bilgi birikimlerini
ve kuramsal analiz, deneysel
uygulama ve sayisal modelleme
ve hesaplamali fizik araglarini
kullanma ve

gelistirme becerilerini, - - - - - - - -
kuramsal fizik, niikleer fizik,
yogun madde fizigi, yiiksek
enerji  fizigi, nanoteknoloji,
yenilenebilir/alternatif  enerji
teknolojileri, ileri  malzeme
tasarimi, niikleer teknoloji ve

I~
I~
I~
I~
I~
I~
I~
I~
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kuantum  teknolojileri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda

gelistirebileceklerdir ./ Advance
their acquired knowledge in the
fundamental and applied fields
of physics and their skills in

theoretical analysis,
experimental application,
numerical modelling and using
and

developing computational
physics  tools in both
disciplinary and
interdisciplinary areas of
specialisation such as

theoretical ~ physics, nuclear
physics, condensed  matter
physics, high energy
physics, nanotechnology,
renewable/alternative

PQ-G Fizik alaninda yaygin
olarak kullanilan en az bir
programlama dili ile bilgisayar
ve yapay zeka teknolojilerini,
problemleri  ¢ozmek,  veri

analizi yapmak ve
simiilasyonlar gergeklestirmek
icin etkin bicimde . . - - - . .

kullanabileceklerdir. / Use at
least one programming
language and computer and
artificial intelligence
Technologies widely employed
in physics for problem-solving,
data analysis, and simulations.

PC-7 Fizik ve ilgili

alanlardaki bilimsel ve
teknolojik gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek

kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak icin hayat
boyu Ogrenme stratejilerini
kullanabileceklerdir/  Follow - - - - - - -
scientific and technological
developments in physics and
related fields, assess career
opportunities, identify personal
and professional development
goals, and adopt lifelong
learning strategies to achieve
these goals.

PC-8 Bilimsel
aragtirmalarint~ ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglari
ve toplumsal etkileri dikkate
alarak mesleki etik ilkeler,
kalite standartlar1 ile evrensel - - - - - - -
degerler  dogrultusunda  ve
sosyal sorumluluk bilinci ve
adalet duygusuyla hareket

edebileceklerdir. / Act with a
sense of social responsibility
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and justice and in accordance
with Professional ethical
principles, quality standards,
and universal values by taking
into account potential legal and
societal consequences of their
scientific research and
professional activities.

PC-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

[V}

(%)

(98]

(98]

(98]

(98]

(98]

(98]

PS ;- 10 Fizik alaninda

giivenilir  bilgi kaynaklarina
ulagarak literatiir =~ taramasi
yapabilecek  ve  akademik
aragtirma tasarlayip
yiriitebileceklerdir. /  Access
reliable sources of information,
conduct literature reviews, and
design and carry

out academic research in the
field of physics.

PS ;- 11 Fizik konularimn,

teorileri, arastirmalari ve
problem  ¢o6ziimlerini, fizik
terminolojisi  kullanarak tim
paydaslara Tiirkge ve
Ingilizcede sézli ve yazih
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate
topics, theories, research, and
problem solutions in physics to
all relevant stakeholders using
appropriate physics
terminology, both orally and in
writing, in  Turkish and in
English.

o

lon

I~

I~

I~

I~

I~

I~

PC-12 Laboratuvar

calismalarinda bilimsel veri

toplayarak  teknik  ve/veya
bilimsel raporlar
hazirlayabilecek ve mevcut
raporlari

yorumlayabileceklerdir. /
Collect scientific data during
laboratory  work, prepare
technical ~ and/or  scientific

reports and interpret existing
reports.
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