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Dersin Amaci

(Course Objectives)

Fizik — Elektrik ve Manyetizma Laboratuvari, FiZK1112 dersine eglik eden bir laboratuvar
dersidir. Bu ders sonunda 6grenciler;
e elektrik ve manyetizmanin fiziksel yasalarinin deneysel olarak nasil test
edilebilecegini planlayabilmelidirler.
e elektrik ve manyetizmanin temel fizik yasalarinin gesitli gercek problemlere nasil
uygulanabilecegini kavramalidirlar.
e deneysel galismalarin sonuglarini rapor halinde sunmada yetkinlik kazanmalidirlar.
o fizidin onlari gevreleyen dunya ile nasil dogrudan iligkili oldugunun farkinda
olmalidirlar.

Physics — Electricity and Magnetism Laboratory is a laboratory course which accompanies
PHYS1112. By the end of the course, students should;

e devise how to experimentally test the physical laws of electricity and magnetism.

e recognize how the fundamental physical laws of electricity and magnetism can be
applied to various practical problems.

e develop an understanding of how to report the results of scientific research.

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

Dersin igerigi

(Course Content)

Elektrik ve manyetizma alaninda 6lgimler, hata kestirimi ve grafik analiz. Ohm yasasinin
dogrulanmasi ve basit elektrik devrelerinin analizi. Cok cevrimli DC elektrik devreleri ve
Kirchhoff kurallarinin uygulanmasi. AC devrelerinin analizi. Sigaclarin dolmasi ve bosalmasinin
incelenmesi. Dielektrik malzemelerin dielektrik sabitinin  tayini. Transformatérlerde
elektromanyetik indiksiyonun teyidi. Elektronun yukinin kitlesine oraninin élglilmesi.
Dinyanin manyetik alaninin belirlenmesi. Yazili laboratuvar raporlarinin hazirlanmasi.

Measurements, error estimation and graphical analysis in the area of electricity and magnetism.
Verification of Ohm’s law and the analysis of simple electric circuits. Multiloop DC electrical
circuits and application of Kirchhoff's rules. Analysis of AC circuits. Investigation of charging
and discharging of capacitors. Determination of dielectric constant of dielectric materials.
Confirmation of the electromagnetic induction in transformers. Measurement of the charge to
mass ratio of electron. Determination of the magnetic field of the Earth. Preparation of written
lab reports

Dersin Ogrenme Giktilan

Bu dersi basariyla tamamlayan 6grenci;

1. Elektrik ve manyetizmanin cesitli alanlarinda kullanilan temel deneysel teknikleri
siralar [P10-5b].

Deneysel galismalarin sonuglarini rapor haline getirmekte yetkinlik kazanir [P10-5b].
Olgiimlerdeki belirsizligi kestirir [P10-5b].

Basit deneyler tasarlar [P10-5b].

Etkin bir takim Gyesi olarak ¢aligir [P10-5b].

Deneysel verilerin analizi igin gerekli becerileri gosterir [P10-5b].

Fizigin onu gevreleyen diinya ile nasil dogrudan iligkili oldugunu yorumlar [P10-5b].
Bilimsel ekipman ile iligkili kisitlari ve riskleri anlar [P10-5b].
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[Not: Késeli parantez icindeki sayilar ilgili program ciktilarinin numaralarini isaret etmektedir]




(Course Learning Outcomes)

Upon successful completion of the course, the student is able to;

1. List basic experimental techniques in various areas of electricity and magnetism
[P10-5b].

Show competence in reporting the results of experimental studies [P10-5b].

Estimate the uncertainties in measurements [P10-5b].

Design simple experiments [P10-5b].

Work as an effective team member [P10-5b].

Demonstrate skills required for the analysis of experimental data [P10-5b].

Interpret how physics is relevant to the world around him/her [P10-5b].

Recognize the limitations and hazards associated with scientific instruments [P10-5b].
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[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

44 Fizik Bilimleri
(44 Physical Sciences)

Ders Kitabi
(Textbook)

e Ismail Karakurt, Nafiye Giineg Kiyak, PHYS 104 General Physics Il - Electricity &
Magnetism Lab, Isik University, Department of Physics Notes.

e Ismail Karakurt, Nafiye Guneg Kiyak, PHYS104T Genel Fizik Il - Elektrik & Manyetizma,
Isik Universitesi, Fizik Bélimii Notlari.

Yardimci Kaynaklar
(Other References)

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

HAFTALIK KONULAR

Hafta Laboratuvar / Uygulama Konulan Dersin Ogrenme Giktilan
1 Lab 1. Direng Olgiimii ve Ohm Yasasi 1,2,3,4,5,6,7,8
5 Lab 2. Sgri ve Paralel Baglanmis Direnglerden Olusan Elektrik 1,2,3,4,5,6,7,8

Devreleri

Lab 3. Cok Cevrimli Elektrik Devreleri 1,2,3,4,5,6,7,8

Lab 4. RLC Devresi 1,2,3,4,5,6,7,8
5 Lab 5. Earalel Plakali Kondansator Icerisindeki Elektrik Alan ve 1,2,3,4,5,6,7,8

Potansiyeller
6 Lab 6. Kondansatoriin Yiklenmesi ve Bosaltilmasi 1,2,3,4,5,6,7,8
7 Lab 7. Farkli Malzemelerin Dielektrik Katsayilari 1,2,3,45,6,7,8
8 Lab 8. Transformatorler ve Giig iletimi 1,2,3,4,5,6,7,8
9 Lab 9. Elektronun YUkUnin Kitlesine Orani 1,2,3,4,5,6,7,8
10 |Telafi Deneyleri 1,2,3,456,7,8
11 |Telafi Deneyleri 1,2,3,4,56,7,8
12 -
13 -
14 -

COURSE PLAN

Week Laboratory / Tutorial Work Course Learning Outcomes
1 Lab 1. Measurements of resistance and Ohm's law 1,2,3,4,5,6,7,8
2 Lab 2. Electrical circuits with resistors connected in series and parallel 1,2,3,4,5,6,7,8
3 Lab 3. Multi-loop electrical circuits 1,2,3,4,5,6,7,8
4 Lab 4. RLC circuits 1,2,3,4,5,6,7,8
5 Lab 5. Electric fields and potentials in the parallel plate capacitor 1,2,3,4,5,6,7,8
6 Lab 6. Charging and discharging of capacitors 1,2,3,4,5,6,7,8
7 Lab 7. Dielectric constant of different materials 1,2,3,4,5,6,7,8
8 Lab 8. The transformer and power transmission 1,2,3,4,5,6,7,8
9 Lab 9. Charge to mass ratio of electron 1,2,3,4,5,6,7,8
10 |Make-up Laboratory Sessions 1,2,3,4,5,6,7,8
11 |Make-up Laboratory Sessions 1,2,3,4,5,6,7,8
12 -

13 -




DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)

Yanyil igi

Calismalari

(Semester
Activities)

Kisa Sinavlar (Quizzes) - -

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)

Veri Tablosu (Worksheet) - -

Dénem Odevi / Projesi (Term Project) - -

Deney Raporlari (Experiment Reports) 9 100

Seminer (Seminars) - -

Odevler (Homework) - .

Sunum (Presentations) - -

Ara sinavlar (Midterm Exams) - -

Proje (Project) - -

YARIYIL SONU SINAVI (FINAL EXAM) - -

Toplam (Total) 100

DERSIN PROGRAM GIKTILARINA KATKISI

Isik Universitesi Makine/Mekatronik/Otomotiv Mﬁhendisligi Lisans Programlarl Ciktilar

a.

Matematik, fen bilimleri ve ilgili mihendislik disiplinine 6zgu konularda yeterli bilgi birikimi.

b.

Bu alanlardaki kuramsal ve uygulamal bilgileri, karmasik miihendislik problemlerinde
kullanabilme becerisi.

a.

Karmasik mihendislik problemlerini tanimlama, formiile etme ve ¢ézme becerisi.

b.

Bu amagcla uygun analiz ve modelleme yontemlerini segme ve uygulama becerisi.

a.

Karmasik bir sistemi, suireci, cihazi veya Uriinl gercekgi kisitlar ve kosullar altinda, belirli
gereksinimleri karsilayacak sekilde tasarlama becerisi.

b. Bu amagla modern tasarim yéntemlerini uygulama becerisi.

. Mihendislik uygulamalarinda karsilasilan karmasik problemlerin analizi ve ¢6zimu igin gerekli

olan modern teknik ve araclari gelistirme, segcme ve kullanma becerisi.

. Biligsim teknolojilerini etkin bir sekilde kullanma becerisi.

QD

. Karmasik mihendislik problemlerinin veya disipline 6zgi arastirma konularinin incelenmesi igin

deney tasarlama becerisi.

. Deney yapma, veri toplama, sonugclari analiz etme ve yorumlama becerisi.

. Disiplin ici takimlarda etkin bicimde calisabilme becerisi.

. Cok disiplinli takimlarda etkin bicimde ¢aligabilme becerisi.

. Bireysel calisma becerisi.

. S6zlu ve yazili etkin iletisim kurma becerisi.

. En az bir yabanci dil bilgisi.

. Etkin rapor yazma ve yazili raporlari anlama becerisi.

. Tasarim ve uretim raporlar hazirlayabilme becerisi.

. Etkin sunum yapabilme becerisi.

Acik ve anlasilir talimat verme ve alma becerisi.

. Yasam boyu 6grenmenin gerekliligi bilinci.

. Bilgiye erigsebilme, bilim ve teknolojideki gelismeleri izleme ve kendini surekli yenileme becerisi.

. Etik ilkelerine uygun davranma, mesleki ve etik sorumluluk bilinci.

. Mihendislik uygulamalarinda kullanilan standartlar hakkinda bilgi.

10

. Proje yonetimi, risk yonetimi ve degisiklik yonetimi gibi, is hayatindaki uygulamalar hakkinda bilgi.

. Girisimcilik, yenilikgilik hakkinda farkindalik.

. Surdurilebilir kalkinma hakkinda bilgi.

11
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. Mihendislik uygulamalarinin evrensel ve toplumsal boyutlarda saglk, cevre ve glvenlik

Uzerindeki etkileri ve ¢cagin mihendislik alanina yansiyan sorunlari hakkinda bilgi.

(o

. Mihendislik ¢oziimlerinin hukuksal sonuglari konusunda farkindalik.

(1) Tam Katki @ (2) Kismi Katki O

CONTRIBUTION of the COURSE on PROGRAM OUTCOMES




Isik University Mechanical/Mechatronics/Automotive Engineering Programs Outcomes

a. Adequate knowledge in mathematics, science and engineering subjects pertaining to the
relevant discipline.

. Ability to use theoretical and applied knowledge in these areas in complex engineering problems.

. Ability to identify, formulate, and solve complex engineering problems.

. Ability to select and apply proper analysis and modeling methods for this purpose.

QT | |T

. Ability to design a complex system, process, device or product under realistic constraints and
conditions, in such a way as to meet the desired result.

(o

. Ability to apply modern design methods for this purpose.

o))

. Ability to devise, select, and use modern techniques and tools needed for analyzing and solving
complex problems encountered in engineering practice.

b. Ability to employ information technologies effectively.

a. Ability to design experiments for investigating complex engineering problems or discipline specific
research questions.

b. Ability to conduct experiments, gather data, analyze and interpret results for investigating
complex engineering problems or discipline specific research questions.

. Ability to work efficiently in intra-disciplinary teams.

. Ability to work in multi-disciplinary teams.

. Ability to work individually.

. Ability to communicate effectively, both orally and in writing.

. Knowledge of a minimum of one foreign language.

. Ability to write effective reports and comprehend written reports.

. Ability to prepare design and production reports.

. Ability to make effective presentations.

Ability to give and receive clear and intelligible instructions.

. Recognition of the need for lifelong learning.

o|o|™o(alo|jo|io|o|o|lw

. Ability to access information, to follow developments in science and technology, and to continue
to educate him/herself.

Q

. Consciousness to behave according to ethical principles and professional and ethical
9 responsibility.

b. Knowledge on standards used in engineering practice.

a. Knowledge about business life practices such as project management, risk management, and
change management.

10

b. Awareness in entrepreneurship and innovation.

(9]

. Knowledge about sustainable development.

a. Knowledge about the global and social effects of engineering practices on health, environment,
11 and safety, and contemporary issues of the century reflected into the field of engineering.

b. Awareness of the legal consequences of engineering solutions.

(1) Full Contribution @ (2) Partial Contribution O

AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

Dénem Odevi / Projesi
(Term Project)

Deney Raporlari
(Experiment Reports)

Bitirme Tezi/Projesi
(Graduation Project)

Seminer
(Seminars)

Sinif Dig1 Galisma Siiresi
(Out class working time)

Odevler
(Homework)

Sunum
(Presentations)




Arasinavlar (Hazirlik Suiresi Dahil)
(Midterm Exams (Preparation included))

Proje
(Projects)

Laboratuvar
(Laboratory Work)

14

28

Toplam ls Yiikii (saat)
(Total Work Load (h))

32,5

Dersin AKTS Kredisi (Toplam ls Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))
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06.09.2021 ismail KARAKURT
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Onaylayan
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