FiZ 102 - PHYSICS Il - Miihendislik Mimarlik Fakiiltesi - insaat Miihendisligi B&lim
General Info

Objectives of the Course

To teach the fundamental concepts, laws, and circuit analysis techniques related to electricity and magnetism, enabling students to apply these topics to engineering
and scientific problems.

Course Contents

This course provides a theoretical and practical introduction to the fundamental principles of electricity and magnetism. Topics covered include electric charge, Coulomb
force, electric fields, and Gauss's law, which are thoroughly examined in the context of electrostatics. The course also explores electric potential, capacitance, dielectric
materials, and the basic principles of electric circuits, including resistance, current, and power. Students will study the charging and discharging processes of capacitors
through RC circuits and then transition into magnetism with concepts such as magnetic fields, the motion of charges in magnetic fields, and the Biot-Savart law.
Alongside theoretical foundations, the course aims to develop strong problem-solving skills applicable to engineering contexts.

Recommended or Required Reading

Bekir Karaoglu, Physics for Universities, Seckin Publishing, 2020. Serway, R. A., & Beichner, R. J., Physics for Scientists and Engineers 2, Translated by Prof. Dr. Kemal
Colakoglu, Palme Publishing, 2011.

Planned Learning Activities and Teaching Methods
Lecture, discussion, problem solving
Recommended Optional Programme Components

Dersi Veren Ogretim Elemanlari

Dr. Ogr. Uyesi Siimeyra Balci

Program Outcomes

1. Can explain and apply the fundamental laws of electrostatics and electromagnetism, including Coulomb's law, Gauss's law, and the Biot-Savart law, to analyze
physical systems.

2. Can solve basic to intermediate-level problems related to electric circuits, including those involving resistors, capacitors, and RC circuits, using appropriate circuit
analysis techniques.

3. Can describe the behavior of electric and magnetic fields in various configurations and interpret their effects on charged particles and current-carrying
conductors.



Weekly Contents

Order Preparationinfo

1

10

11

12

13

14

15

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
235-238

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
238-240

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page
range:240-252

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page
range:252-259

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page
range:260-267

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
267-278

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
279-285

Entire syllabus from the start of the semester.
Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:235-
285

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page
range:285-298

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page
range:297-302

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
302-305

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
306-312

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
313-317

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
317-324

Physics for Universities — Bekir Karaoglu, 2020,
Seckin Publishing, 4th Edition, Page range:
325-342

Laboratory TeachingMethods

Lecture, discussion,
probem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Lecture, discussion,
problem solving

Theoretical

Electric charge, conservation and quantization
of charge, types of charging

Coulomb force, Coulomb's laws, principle of
superposition

Electric field and its properties, electric field of
a point charge

Electric flux, Gauss's law, calculating electric
field using Gauss's method

Conductors in electrostatic equilibrium, electric
potential

Potential difference in a uniform electric field,
obtaining potential from electric field

Capacitance, capacitors: planar, cylindrical, and
spherical; capacitor combinations

Midterm Exam

Energy stored in a capacitor, dielectric and drift
velocity p.285-298

Current and resistance, electric conduction,
temperature dependence of resistivity p.297—
302

Power in electric circuits, ideal and real
batteries, current in a single-loop circuit,
resistance rule, electromotive force (emf) rule;
potential difference between two points in
multi-loop circuits

Equivalent resistance, resistors in series,
resistors in parallel, ammeter—-voltmeter, RC
circuit (charging and discharging of a
capacitor)

Magnetic field, electromagnet, magnet,
magnetic field lines, motion of charged
particles in a uniform magnetic field

Magnetic force on a current-carrying wire,
magnetic torque on a current loop, magnetic
dipole moment

Magnetic fields produced by electric currents,
Biot-Savart law, magnetic field of an
infinitely/finite long wire

Practise



Workload

Activities Number PLEASE SELECT TWO DISTINCT LANGUAGES
Vize 1 2,00

Final 1 2,00

Derse Katihm 14 3,00

Ders Oncesi Bireysel Calisma 14 2,00

Ara Sinav Hazirhk 2 8,00

Final Sinavi Hazirlik 2 10,00
Assesments

Activities Weight (%)
Ara Sinav 40,00

Final 60,00

insaat Mihendisligi Bolimii / INSAAT MUHENDISLIGI X Learning Outcome Relation

P.O. 1 P.0.2 P.0.3 P.O.4 P.O.5 P.O.6 P.0.7 P.0.8 P.0.9 P.0.10 P.O. 11
L.O. 1 5 5 5
L.O.2 5 5 5
LO.3 5 5 5
Table
P.O. 1 Temel matematik, fen bilimleri ve insaat mihendisligi alaninda yeterli bilgi birikimi; bu alanlardaki kuramsal ve uygulamali bilgileri insaat
muhendisligi problemlerini modelleme ve ¢6zme icin uygulayabilme becerisi.
P.0.2: Karmasik muhendislik problemlerini saptama, tanimlama, formdiile etme ve ¢6zme becerisi; bu amagla uygun analiz ve modelleme
yontemlerini segme ve uygulama becerisi.
P.O.3: Karmasik bir sistemi, stireci, cihazi veya triinl gercekgi kisitlar ve kosullar altinda, belirli gereksinimleri karsilayacak sekilde tasarlama
becerisi; bu amacla modern tasarim yontemlerini uygulama becerisi.
P.0.4: Mihendislik uygulamalari icin gerekli olan modern teknik ve araclari gelistirme, secme ve kullanma becerisi; bilisim teknolojilerini etkin bir
sekilde kullanma becerisi kullanabilme
P.O0.5: Mihendislik problemlerinin incelenmesi icin deney tasarlama, deney yapma, veri toplama, sonuclari analiz etme ve yorumlama becerisi.
P.0.6: Bireysel, disiplin icinde ve disiplinler arasi takim calismasi yapabilme
P.O.7: Fikirlerini ve ¢oziim onerilerini s6zIU, yazili ve grafik anlatim teknikleri kullanarak anlatabilme, 3 Boyutlu distinebilme, tasarim konularinda
yaratici olabilme
P.0.8: Yasam boyu 6grenmenin gerekliligi bilinci; bilgiye erisebilme, bilim ve teknolojideki gelismeleri izleme ve kendini stirekli yenileme becerisi
P.0.9: Mesleki sorumluluk ve etik degerlere sahip olabilme
P.0.10: Proje yonetimi ile risk yonetimi ve degisiklik yonetimi gibi is hayatindaki uygulamalar hakkinda bilgi; girisimcilik, yenilikgilik ve stirdurebilir
kalkinma hakkinda farkindalik.
P.0.11: Mihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglik, cevre ve giivenlik tizerindeki etkileri ile cagin sorunlari hakkinda bilgi;
muhendislik ¢oztimlerinin hukuksal sonuclari konusunda farkindalik.
L.O.1: Elektrostatik ve elektromanyetizmanin temel yasalarini (Coulomb yasasi, Gauss yasasl, Biot—Savart yasasi vb.) aciklayabilir ve fiziksel
sistemleri analiz etmek icin uygulayabilir.
L.O.2: Direncler, kapasitorler ve RC devreleri iceren elektrik devrelerine iliskin temel ve orta diizey problemleri uygun devre analiz tekniklerini
kullanarak ¢ozebilir.
L.O.3: Elektrik ve manyetik alanlarin gesitli diizeneklerdeki davranislarini tanimlayabilir ve bu alanlarin yiikli parcaciklar ile akim tasiyan iletkenler

lzerindeki etkilerini yorumlayabilir.
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