FAKULTE / ENSTITU ADI

DERS ONERi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIM DALI ADI

Fizik

DERSIN ADI

Klasik Mekanik

DERSIN KODU

F1Z2152

YEREL KREDISi

5

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA

HAFTALIK LABARATUVAR

0

ONKOSULLAR

Yok

YARIYIL

Bahar

DESIN DiLi

Tiirkce, Ingilizce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Zorunlu @Fizik Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Fizik Boliimii

DERSIN KOORDINATOTU

Devrim YAZICI

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amact; 6grencilere, kuantum fizigi teorisine en az zorlukla gegebilmeleri i¢in
klasik mekaniksel sistemlerin incelenmesini saglamaktir. Dersin sonunda &grencilerin,
klasik mekanigin temel kavramlarini ve yontemlerini taniyabilmeleri ve agiklayabilmeleri,
yeni matematiksel teknikleri Ogrenip uygulayabilmeleri, verilen fiziksel sistemleri
matematiksel c¢ercevede analiz edebilmeleri, farkli ¢6ziim yontemlerini karsilastirip
sentezleyebilmeleri ve elde edilen sonuglar1 bilimsel bir yaklasimla degerlendirebilmeleri
hedeflenmektedir. Bu baglamda ders, 6grencilere yeterli sayida problem ¢dzerek hem
teorinin formalizmini ele alma hem de problem ¢6zmenin operasyonel tekniklerinde belirli
bir incelik ve kapsamlilik kazanma imk&n1 sunmaktadir.

DERSIN ICERIGi

Vektor cebri ve kinematik; Newton mekanigi ve uygulamalari; varyasyon hesabina giris;
Hamilton ilkesi — Lagrange ve Hamilton dinamigi; Poisson parantezleri; merkezi kuvvet
alaninda hareket (iki cisim problemi); eylemsiz referans cercevesinde hareket; kati
cisimlerin dinamigi; ¢iftlenimli salinimlar.

DERS KiTABI/ MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilart

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Ders Kitabi:

Thornton, S. T., & Marion, J. B. Parcacik ve Sistemler i¢cin Klasik Dinamik. 5. baskidan
¢eviri, Akademi Yayincilik, 2011.

Zorunlu Kaynaklar:

[1] Rizaoglu, E., & Siinel, N. Klasik Mekanik. 3. baski, Klasik Yayncilik, 2011.

[2] Yahsi, U. Problemlerle Klasik Mekanik. Literatiir Yaymncilik, 2012.

[3] Fowles, G. R., & Cassiday, G. L. Analytical Mechanics. Thomson Books, 2005.
Onerilen Kaynaklar:

Kleppner, D., & Kolenkow, R. An Introduction to Mechanics. 2014.

Goldstein, H., Poole, C., & Safko, J. Classical Mechanics. 3rd ed., Addison-Wesley, 2000.

Bu dersi basariyla tamamlayan 6grenciler,

1.  Ileri mekanik problemlerin ¢dziimiinde Newton Yasalarini uygulayabileceklerdir.
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Varyasyon teorisini kullanarak, 6rnegin iki nokta arasindaki en kisa mesafe, 151k
en kisa zamanda alacag yolu takip eder, benzeri problemleri analiz edebilecek ve
¢ozlimleyebileceklerdir.

Hamilton ilkesini ve Lagrange denklemlerini kullanarak, karmasik mekanik
sitemler i¢in uygun koordinatlari secerek hareket denklemlerini hesaplayabilecek
ve

simetrileri elde edebileceklerdir.

Gezegenlerin hareketini, iki cisim problemini Lagrange mekaniginin bir
uygulamasi olarak analiz edebileceklerdir.

Eylemli referans sistemlerindeki hareketi analiz ederek giinliik hayatta yasadiklar1
ile karsilastirabileceklerdir.

Kati cisimlerin donme dinamigi analiz etmek i¢in uygun matematiksel modeller
kurabilecek ve uygun koordinatlarda ¢oziimler yapabileceklerdir.

Birbirine yaylarla baglanmis cisimlerin kiigiik salinimlarini analiz eder ve
Lagrange yontemi kullanarak ¢iftlenimli salimmin frekans modlarimi
hesaplayabileceklerdir.

DEGERLENDIRME SiSTEMI
| Etkinlikler Say1 Katki Pay:

| Devam/Katilim H H

| Arazi Calismasi H H

| Derse Ozgii Staj H H

Kisa Siavlar/Stiidyo Kritigi :
e lcerik: Smav haftasina kadar islenen konularin tiimiinii
kapsayan kapsamli sorularin sorulmasi

e  Format: Yiiz yiize. Klasik smav (20 dakika) 5 %20

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

| Odev | |

| Sunum/Jiiri H H

[Proie | | |

‘ Seminer/Workshop H H

Ara Smavlar:
e iQcerik: 1. Ara smav, smav haftasina kadar islenen konularm
tiimiinii kapsayan kapsamli sorular. 2. Ara simav 13. hafta birinci
ara simavdan sonra iglenen konular1 kapsayan kapsamli sorular.

e Format: Yiiz yiize. Klasik Smav (110 dakika) 2 9640
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi

e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
1 %40

e  Format: Yiiz yiize. Klasik Smav (110 dakika)
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Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig oldugunun

-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi

[ ]
gosterilmesi

Dénem i¢i Cahsmalarin Basar1 Notuna Katkisi “ %60 ‘
Final Sinavimin Basari Notuna Katkisi H %40 ‘
TOPLAM “ %100 ‘

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

IKonu Anlatimi: Vektorler cebri ve koordinat sistemleri, Newton
Mekanigi ve Uygulamalarina giris.

Vektorler cebri  ve  koordinat]
sistemleri, Ders Kitabi-1 Bolim-1,

20-35 ve 617-620, sayfalarinin|
1 Sinif-ici Uygulama (20 dk.): Birim vektorler, skaler c¢arpim ve| okunmasi.
vektorel carpim ile ilgili basit drnekler. Fizikteki uygulamalari. Newton Mekanigi ve|
Uygulamalarina giris Ders Kitabi-1
Smif-ici Uygulama (30 dk.): Diizlem koordinat sistemleri, kiiresel Bolim-2, 50-65 sayfalarinin|
koordinatlar ve silindirik koordinatlar ile ilgili 6rnekler. okunmasi.
Kiitle merkezi, Is ve Enerji Ders
IKonu Anlatim: Kiitle merkezi, Eylemsizlik momenti, Yuvarlanma, Kitabi-1 Bo6liim-2, sayfalar 326, 65-
IAcisal momentum Is ve Enerji kavramlarmin anlatimu. 90 sayfalarinin okunmas.
Eylemsizlik momenti, Yuvarlanma,
2 Sumf-i¢i Uygulama (60 dak): Kiitle merkezi, Eylemsizlik momenti, Acisal momentum, Fizik 1 ders
IAgisal momentum Is ve Enerji ile ilgili 6rneklerin yapilmasi. kitaplarinin tiimiinde ilgili
boliimlerin okunmasi. Daha ileri
Kisa Sinav 1 (20 dk.): Ders sonunda, derste islenen konulari i¢eren diizeyde Zorunlu  Kaynaklar-3,
bir kisa sinavin yapilmasi. Bolim 7, 239-260 sayfalarinimj
okunmasi.
Konu Anlatimi: Salimimlar, Basit Harmonik hareket, Soniimli Salinimlar, Basit Harmonik hareket,
Salinimlar, Sintissel Siiriicti Sistemler Sonimli  Salinimlar, Sintissel
Siiriicii Sistemler konularini igeren|
3 Simif-i¢ci Uygulama (60 dak): Basit Harmonik hareket, Soniimli Universite fizigi ders kitaplarindan|
Salinimlar, Siniissel Siiriicii Sistemler ile ilgili 6rneklerin yapilmasi. ilgili bolimlerin  okunmasi, ek
olarak Ders Kitabi-1 Boliim-3, 100
126 sayfalarinin okunmasi.
IKonu Anlatimi: Varyasyon Analizinde Bazi Yontemler, Varyasyon hesabinin anlagilmasi
fonksiyonelin ve problemin tanimi, ¢bozim yontemi, Euler icin fonksiyonlarda minimum ve
denkleminin elde edilmesi. maksimum hesaplarinin yapilmasini
hatirlanmast ve fonksiyonel igin
Siif-ici Uygulama (60 dak): Ders Kitabi-1 Boliim-6 da Ornek 6.1, uygulamayr 6grenilmesi. Bunun
4 Ornek 6.2 ve Ornek 6.3 ¢oziilmesi. icin; Ders Kitabi-1 Bolim-6, 205
213 sayfalarinin  okunmasi. EK
Kisa Siav 2 (20 dk.): Ders sonunda, derste islenen konular1 iceren| Zorunlu Kaynaklar-1‘den EK G
bir kisa sinavin yapilmasi. (645-649) ve Ek Zorunlu Kaynaklar-
2 bolim 3 ve Ek kaynaklar-1’den
10.1 kisminin okunmasi.
Konu Anlatimi: Euler denkleminin “ikinci Bigimi”, Birkag Ders Kitabi-1 Bolim-6,213-223
Degiskenli Fonksiyonlar, Yardimci Kosullar Uygulandigt Zaman| sayfalart okunmali. EK Zorunlu
5 Euler Denklemleri, Delta (§) Gosterimi. Kaynaklar-2  bolim 3’te ilgili
kisimlarin okunmast.
Sinif-ici Uygulama (60 dak): Ders Kitabi-1 Béliim-6 da Ornek 6.4,
Ornek 6.5, Ornek 6.6’nin ¢oziilmesi.
Konu Anlatimi: Hamilton Tlkesi- Lagrange ve Hamilton Dinamigi; Ders Kitabi-1 Boliim -7°den 227-
Hamilton ilkesinin tanimi, Genellestirilmis Koordinatlar, Euler-| 247 sayfalar1 okunmalidir. Ek olarakj
Lagrange Denkleminin  Elde Edilmesi, Lagrange Hareket Zorunlu Kaynaklar-1 7. boliimden|
Denklemleri. 283-305 sayfalarinin okunmasi.
6

Smif-i¢i Uygulama (20 dak): Genellestirilis koordinatlar, serbestlik
derecesi ve bag denklemleri kavramlarini anlamaya yonelik kisa
ornekler.
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Sinif-ici Uygulama (60 dak): Ders Kitabi-1 Boliim -7°den Ornek 7.1,
Ornek 7.2, Ornek 7.3, Ornek 7.4 ve Ornek 7.5%in ¢Oziilmesi.

Kisa Sinav 3 (20 dk.): Ders sonunda, derste islenen konular1 igeren|
bir kisa sinavin yapilmasi.

IKonu Anlatimi: Belirsiz Carpanlarla Lagrange Denklemleri,
Lagrange ve Newton Denklemlerinin Denkligi, Kinetik enerji ile ilgili
Bir Teorem, Korunum Teoremleri, Kanonik Denklemleri ve Hamilton
IDinamigi.

Sinif-ici Uygulama (60 dak): Lagrange denklemleri ve Lagrange
Carpanlar1 yonteminin anlasilmast icin, Ornek 7.6, Orek 7.7 ve Ornek|
7.8, Ornek 7.9 ve Ornek 7.10’nun ¢oziilmesi.

Smf-i¢i Uygulama (60 dak): Hamilton Dinamigini anlamak i¢in ve
Hamilton fonksiyonunun Lagrange fonksiyonundan nasil elde
edilecegi ile ilgili kurallarin verilmesi, Ornek 7.11 ve Ornek 7.12’nin
cOziilmesi.

Ders Kitabi-1 Boliim-7"den 247-262,
sayfalarinin okunmasi. Ek olarak
Zorunlu Kaynaklar-1 7. boliimden|
305-323 sayfalarinin okunmasi.

IAra Smav 1

Sinav  haftasina kadar islenen|
konularm timiiniin tekrar edilmesi

IKonu Anlatimi: Merkezi Kuvvet Hareketi (iki Cisim Problemi);
indirgenmis Kiitle, Korunum teoremleri ve Hareket sabitlerinin
belirlenmesi, Hareket denklemlerinin elde edilmesi, Merkezkag
enerjisi ve Etkin Yoriingeler.

Simf-igi Uygulama (20 dk): iki cisim problemine indirgeme
yapilirken Lagrange mekaniginin kullanilmas.

Sinif-ici Uygulama (30 dk): Merkezkag (etkin) potansiyelin grafik|
olarak ¢izilmesi ve yoriinge denklemlerinin grafige gore belirlenmesi.

Ders Kitabi-1 Boliim-8’den 285-296
sayfalarmm okunmasi. Ek olarak
Zorunlu Kaynaklar-1 2.boliimden
67-69 sayfalarinin okunmasi.

10

IKonu Anlatimi: Merkezi Kuvvet Hareketi (iki Cisim Problemi);
integrallenebilen potansiyeller ve hareketin y&riinge diferansiyel
denkleminin elde edilmesi.  Gezegenlerin hareketi ve Kepler
'Yaslarmin tanimlarinin ve ispatlarinin verilmesi.

Simif-i¢i Uygulama (30 dk): Ders kitabinda sirasi ile Ornekler 8.1, 8.2
ve 8.3’lin ¢Oziilmesi.

Smif-ici Uygulama (30 dk): Ders kitabinda problem 8.11’in
cOziilmesi.

Simif-i¢i Uygulama (20 dk): Zorunlu Kaynaklar-3,’den sayfa 253 teki
6.10.1 drneginin ¢dziilmesi.

IKisa Sinav 4 (20 dk.): Ders sonunda, derste islenen konular1 igeren
bir kisa sinavin yapilmasi.

Ders Kitabi-1 Boliim-8’den 296-302,
sayfalarinin okunmasi. EKj
Kaynaklar-1’den 69-95 sayfalarinin|
okunmasi.

11

IKonu Anlatimi: Eylemli Referans Sitemlerinde Hareket, Donen|
IKoordinat Sistemleri, Merkezkag ve Coriolis Kuvvetleri, Diinya’yal
Gore Hareket.

Simif-i¢i Uygulama (60 dk): Ders Kitabinda Ornekler 10.3, 10.4 ve
10.5’in ¢oziilmesi.

Simif-igi Uygulama (60 dk): Zorunlu Kaynaklar-3’ten Ornekler 5.3.1,
5.3.2 ve 5.3.3’{in ¢6ziilmesi.

Ders Kitabi-1 Boliim-10’dan 384-
405 sayfalarmmin  okunmasi. EK
olarak  Zorunlu Kaynaklar-3’ten
boliim 5°in okunmasi.

12

Konu Anlatimm: Kati Cisimlerin Dinamigi; Basit Diizlemsel Hareket,
Eylemsizlik Tensoriiniin elde edilmesi, Agisal Momentum.

Simif-i¢ci Uygulama (30 dk): Diizgiin kiitle yogunluklu kat1 {iggen
plakanin eylemsizlik tensoriiniin  hesaplanmast.

Simif-i¢i Uygulama (30 dk): Ders Kitabi Ornekler 11.3 ve 11.4’iin|
coziilmesi.

Ders Kitabi-1 Boliim-11’den 409-
421 sayfalarmin  okunmasi. EK
olarak  Zorunlu Kaynaklar-3’ten|
bolim 9, 361-371 sayfalarinimj
okunmasi.

13

Konu Anlatimi: Kati Cisimlerin Dinamigi; Asal Eylemsizlik
Eksenleri, Farkli Cisim Koordinat Sistemlerinin Eylemsizlik
Momentleri (Paralel Eksenler Teoremi), Eylemsizlik Tensoriiniin
Diger Ozellikleri, Kat1 Bir Cisim igin Euler Denklemleri.

Ders Kitabi-1 Boliim-11’den 421-
446 sayfalarmmin  okunmasi. EK
olarak  Zorunlu Kaynaklar-3’ten|
bolim 9, 371-381 sayfalarinin
okunmasi.
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Simif-i¢i Uygulama (50 dk): Ders Kitabi Ornekler 11.5, 11.6, 11.7,
11.8 ve 11.10 ¢6ziilmesi.

Sinif-ici Uygulama (10 dk): Bir 6nceki hafta diizgiin kiitle yogunluklu
kati tiggen plaka icin elde edilen eylemsizlik tensoriinii kullanarak,
ticgen plakanin belli bir eksen etrafinda dondiiriilmesi ile kinetik
enerjinin ve agisal momentumun hesaplamasini igeren Ornegin|
cOziilmesi.

IAra Smav-2(110 dk): Birinci ara sinavdan sonara iglenen konularin
tlimiiniin tekrar edilmesi.

IKonu Anlatim: Ciftlenimli Salinimlar; Potansiyel Enerji ve Denge 1. Potansiyel Enerji ve Denge ve

ve kararlilik, Kiigiik Salinimlar, Ciftlenimli iki Harmonik Salicini, kararlilik, Kii¢iik Salinimlar igin|

Zayif Ciftlenim, Ciftlenimli Salimimlarin Genel Problemi, Normal Zorunlu Kaynaklar-3’ten Bolim

Koordinatlar, Molekiiler Titresimler. 11’den 465-422 sayfalarinin
14 okunmasi. Ders Kitabi-1 Boliim-12,

: Sinif-ici Uygulama (15 dak): Kararli dengeyi almak i¢in Zorunlyl 465-491 sayfalarinin okunmasi.

Kaynaklar-3’ten boliim 11%in 11.1.1 ve 11.2.1 6rneklerinin ¢6ziilmesi.

Kisa Smav 5 (20 dk.): Ders sonunda, derste islenen konulari igeren|

bir kisa sinavin yapilmasi.

IKonu Anlatimu: Ciftlenimli Salinimlar; Farkli salinim problemlerinin 1. Ders Kitabi-1, Zorunlu Kaynaklar-1

ele alimmasi: Verilen problemin Lagrange fonksiyonu yazilarak elde ve Zorunlu Kaynaklar-3’ten solda|

edilen Euler-Lagrange denklemlerin dogrusal hale getirilip ¢oziilmesi stitunda belirtilen soru ve drneklerin
15 ve salintmin modlarinin ve frekanslarmin bulunmasi. Ders Kitabi okunmasi.

Onekler 12.4, 12.5 ve problem 12-16. Zorunlu Kaynaklar-1"den sayfa

330 da 7.9.5 6megi ve sayfa 336 da 7.9.1 probleminin ¢6ziilmesi.

Zorunlu Kaynaklar-3’ten Problem 11.3.2 6rneginin ¢oziilmesi.

. Islenen konularm tiimiiniin tekrar

16 Final

AKTS iSYUKU TABLOSU

edilmesi.

Etkinlikler

S

Siiresi (Saat)

Toplam s yiikii

Ders Saati

‘ ay1
| s

| ¢

56

Laboratuar

Uygulama

Arazi Caligsmasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Simavlar (Sinav Siiresi + Smmav
Hazirlik Siiresi)

25

Final (Simnav Siiresi + Sinav Hazirhk
Siiresi)

35

Toplam isyiikii

Toplam Tsyiikii / 30(s)

AKTS Kredisi
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences |

DEPARTMENT / PROGRAMME

Physics

TITLE OF COURSE

Classical Mechanics

F1Z2152

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 CATAGORY

Core Courses

MODE OF DELIVERY

Face to Face

OWNER ACADEMIC UNIT

Department of Physics

COURSE COORDINATOR

Devrim YAZICI

ASISTAN(S)

COURSE OBJECTIVES

This course aims to enable students to study classical mechanical systems as a foundation for
a smoother transition to quantum physics theory. By the end of the course, students are
expected to identify and explain the fundamental concepts and methods of classical
mechanics, learn and apply new mathematical techniques, analyze physical systems within a
mathematical framework, synthesize different problem-solving approaches, and evaluate the
results with a scientific perspective. In this context, the course provides students with
extensive problem-solving practice, helping them to develop both a solid grasp of theoretical
formalism and refined operational techniques for problem solving at a crucial stage between
introductory and advanced physics.

COURSE CONTENT

Vector calculus and coordinate systems introduction to the calculus of variations; Hamilton’s
principle-Lagrange and Hamiltonian dynamics; Poisson bracket; central force motion (two
body problem); motion in non-inertial reference frame; dynamics of rigid bodies; coupled
oscillations.

RECOMMENDED OR REQUIRED

READING

Coursebook:

Thornton, S. T., & Marion, J. B. Parcacik ve Sistemler i¢cin Klasik Dinamik. Trans. from the
5th ed., Akademi Publishing, 2011.

Required Readings:

[1] Rizaoglu, E., & Siinel, N. Klasik Mekanik. 3rd ed., Klasik Publishing, 2011.

[2] Yahsi, U. Problemlerle Klasik Mekanik. Literatiir Publishing, 2012.

[3] Fowles, G. R., & Cassiday, G. L. Analytical Mechanics. Thomson Books, 2005.
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Recommended Readings:

[1] Kleppner, D., & Kolenkow, R. An Introduction to Mechanics. 2014.

[2] Goldstein, H., Poole, C., & Safko, J. Classical Mechanics. 3rd ed., Addison-Wesley,
2000.

Upon successful completion of the course, students will be able to
1. Apply Newton's Laws to solve advanced mechanical problems.

2. Using variation theory, analyze and solve problems such as the shortest distance
between two points, the path that light will take in the shortest time, and similar
problems.

3. Using Hamilton's principle and Lagrange's equations, they will be able to calculate
the equations of motion for complex mechanical systems by selecting appropriate
Course Learning Outcomes coordinates and obtain symmetries.

4. They will be able to analyze the motion of planets and the two-body problem as an
application of Lagrange mechanics.

5. Analyze motion in inertial reference frames and compare it with their everyday
experiences.

6. Construct appropriate mathematical models to analyze the rotational dynamics of rigid
bodies and solve problems in appropriate coordinates.

7. They will be able to analyze the small oscillations of objects connected by springs and
calculate the frequency modes of coupled oscillations using the Lagrange method.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation: H H

| Application (Oral Examination) H H

‘ Laboratory H H ‘

| Field Work [ |

Special Course Internship (Work Placement)

Quizzes/Studio Critics:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face written exam. (20 minutes). 5 %620

e Detailed Assessment Criteria:

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

| Homework Assignments H H

| Project: H H

‘ Presentations/Jury H H ‘

‘ Seminar/Workshop H H

Midterms:
e  Content: Comprehensive questions covering all topics addressed up
to the exam week 1 %20

e  Format: Face-to-face written exam. (110 minutes).
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-Demonstration of understanding of the fundamental concepts of the

Detailed Assessment Criteria:

course
-Ability to solve problems related to theoretical topics
-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of

the course
Format: Face-to-face written exam. (110 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

COURSE OUTLINE

Related Preparation

Lecture: Vector algebra and coordinate systems,
Introduction to Newtonian Mechanics and its
applications.

In-class Activity (20 min): Simple examples on unit
\vectors, scalar product, and vector product.
IApplications in physics.

In-class Activity (30 min): Examples on planar
coordinate  systems, spherical coordinates, and
cylindrical coordinates.

Reading the WVector algebra and coordinate systems,
Coursebook-1, -1, pages 20-35 and 617-620.

Reading the Introduction to Newtonian Mechanics and its
applications, Coursebook-1, Chapter-2, pages 50-65.

Lecture: Center of mass, Moment of inertia, Rolling
motion, Angular momentum, Work and Energy
concepts.

In-Class Activity (60 min): Examples on center of]
mass, moment of inertia, angular momentum, work, and
energy.

Quiz 1 (20 dk.): A quiz at the end of the class covering
the topics taught during the session.

Reading the Chapter Center of mass, Work and Energy,
Coursebook-1, Chapter-2 pages 326, 65-90. Reading the
Moment of inertia, Rolling motion, Angular momentum from
relevant sections of Physics 1 Coursebooks. For advanced
study, Reading the Required Readings Resources-3, Chapter-
7, pages 239-260.

Lecture: Oscillations, Simple Harmonic Motion,
Damped Oscillations, Driven Sinusoidal Systems.

In-class Activity (60 min): Examples on Simple
Harmonic Motion, Damped Oscillations, and Driven
Sinusoidal Systems.

Reading the Oscillations, Simple Harmonic Motion, Damped
Oscillations, Driven Sinusoidal Systems from relevant
sections of University Physics Coursebooks, and Coursebook-
1, Chapter-3, pages 100-126.

Lecture: Methods in Variational Analysis, definition of]
functional and problem, solution method, derivation of|
Euler’s equation.

In-class Activity (60 min): Solve Examples 6.1, 6.2,
and 6.3 from Coursebook-1, Chapter-6.

Quiz 2 (20 dk.): A quiz at the end of the class covering
the topics taught during the session.

Review minimum and maximum calculations in functions and
learn their application to functionals. Reading the
Coursebook-1, Chapter-6, pages 205-213. Additionally,
Reading the Required Readings Resources-1, Appendix G
(pages 645-649), Required Readings Resources-2, Chapter -
3, and Additional Resources-1, Section 10.1.
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Lecture: Euler’s equation “second form,” Functions of]
several variables, Euler equations with auxiliary|
conditions, Delta notation.

In-class Activity (60 min): Solve Examples 6.4, 6.5,
and 6.6 from Coursebook-1, Chapter-6.

1. Reading the Coursebook-1, Chapter-6, pages 213-223,
Additionally, Reading the relevant sections from Required
Readings Resources-2, Chapter -3.

Lecture: Hamilton’s Principle - Lagrangian and
Hamiltonian Dynamics;
IDefinition of Hamilton’s principle, Generalized
coordinates, Derivation of Euler-Lagrange equation,
Lagrangian equations of motion.

In-class Activity (20 min): Short examples to
understand generalized coordinates, degrees of freedom,
and constraint equations.

In-class Activity (60 min): Solve Examples 7.1,7.2,7.3,
7.4, and 7.5 from Coursebook-1, Chapter-7.

Quiz 3 (20 dk.): A quiz at the end of the class covering
the topics taught during the session.

1. Reading the Coursebook-1, Chapter-7, pages 227-247.
Additionally, Reading the Required Readings Resources-1,
Chapter -7, pages 283-305.

Lecture: Lagrangian equations with undetermined
multipliers, Equivalence of Lagrangian and Newtonian
equations, A theorem on Kinetic energy, Conservation
theorems, Canonical equations, and Hamiltonian
Dynamics.

7 In-class Activity (60 min): Solve Examples 7.6, 7.7, 7.8,
7.9, and 7.10 to understand Lagrangian equations and
Lagrange multipliers.

In-class Activity (60 min): Rules for deriving the
Hamiltonian function from the Lagrangian function,
solve Examples 7.11 and 7.12

=

Reading the Coursebook-1, Chapter-7, pages 247-262.
Additionally, Reading the Required Readings Resources-1,
Chapter- 7, pages 305-323.

8 Midterm 1

Review of all topics covered up to the exam week.

Lecture: Central Force Motion (Two-Body Problem);
Reduced  mass, Conservation  theorems  and
determination of constants of motion, Derivation of
equations of motion, Centrifugal energy, and Effective
orbits.

9 In-class Activity (20 min): Using Lagrangian
mechanics to reduce the two-body problem.

In-class Activity (20 min): Graphical plotting of]
centrifugal (effective) potential and determination ofi
orbit equations based on the graph.

=

Reading the Coursebook-1, Chapter-8, pages 285-296.
Additionally, Reading the Required Readings Resources-1,
Chapter 2, pages 67-69.

Lecture: Central Force Motion (Two-Body Problem);
Integrable potentials and derivation of the differential
equation of the orbit. Definitions and proofs of planetary
imotion and Kepler’s Laws.

In-class Activity (30 min): Solve Examples 8.1, 8.2,
and 8.3 from the Coursebook.
10 [ In-class Activity (30 min): Solve Problem 8.11 from
the Coursebook.

In-class Activity (20 min): Solve Example 6.10.1 from
Required Readings Resources-3, page 253.

Quiz 4 (20 dk.): A quiz at the end of the class covering
the topics taught during the session.

=

Reading the Coursebook-1, Chapter-10, pages 384-405.
Additionally, reading Required Readings Resources-3,
Chapter 5 is recommended.

Lecture: Motion in Non-lInertial Reference Frames;
11  |Rotating coordinate systems, Centrifugal and Coriolis|
forces, Motion relative to Earth.

=

Reading the Coursebook-1, Chapter-10, pages 384-405.
Additionally, reading Required Readings Resources-3,
Chapter 5 is recommended.
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In-class Activity (60 min): Solve Examples 10.3, 10.4,
and 10.5 from the Coursebook.

In-class Activity (60 min):
Solve Examples 5.3.1, 5.3.2, and 5.3.3 from Required
Readings Resources-3.

12

Lecture: Dynamics of Rigid Bodies;
Simple planar motion, Derivation of the inertia tensor,
l/Angular momentum.

In-class Activity (30 min): Calculate the inertia tensor|
of a rigid triangular plate with uniform mass density.

In-class Activity (30 min): Solve Examples 11.3 and
11.4 from the Coursebook.

Reading the Coursebook-1, Chapter-11, pages 409-421,
Additionally, Reading the Required Readings Resources-3,
Chapter 9 pages 361-371.

13

Lecture: Dynamics of Rigid Bodies;
Principal axes of inertia, Moments of inertia for different
body coordinate systems (Parallel Axis Theorem), Other|
properties of the inertia tensor, Euler’s equations for a|
rigid body.

In-class Activity (50 min): Solve Examples 11.5, 11.6,
11.7, 11.8, and 11.10 from the Coursebook.

In-class Activity (10 min): Using the inertia tensor|
obtained for the uniform mass density triangular plate
from the previous week, calculate the kinetic energy and
angular momentum for rotation about a specific axis.

Midterm-2 (110 minutes): Review of all topics covered
since the first midterm exam.

Reading the Coursebook-1, Chapter 11, pages 421-446.
Additionally, Reading the Required Readings Resources-3,
Chapter 9, pages 371-381.

14

Lecture: Coupled Oscillations;
Potential energy, Equilibrium and stability, Small
oscillations, Coupled harmonic oscillators, Weak
coupling, General problem of coupled oscillations,
Normal coordinates, Molecular vibrations.

In-class Activity (15 min): Solve Examples 11.1.1 and
11.2.1 from Required Readings Resources-3, Chapter 11
to understand stable equilibrium.

Quiz 5 (20 dk.): A quiz at the end of the class covering
the topics taught during the session.

Reading the Required Readings Resources-3, Chapter 11,
pages 465-422 for Potential Energy, Equilibrium and stability,
Small oscillations. Reading the Coursebook-1, Chapter 12,
pages 465-4912.

15

Lecture: Coupled Oscillations. Addressing different]
oscillation problems: Writing the Lagrangian function
for a given problem, linearizing the resulting Euler-
Lagrange equations, solving them, and finding the modes
and frequencies of oscillation.

In-class Activity (150 min): Solve Examples 12.4, 12.5,
and Problem 12-16 from the Coursebook. Solve Example
7.9.5 (page 330) and Problem 7.9.1 (page 336) from
Required Readings Resources-1. Solve Problem 11.3.2
from Required Readings Resources-3.

Reading the the questions and examples specified in the left
column from Coursebook-1, Required Readings Reading the]
Resources-1, and Required Readings Resources-3.

16

Final

Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Number Duration
(Hour)

Total Workload

Course Hours

[ 56

Laboratory

Application
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Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

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

25

Final (Examination Duration + Examination Prep. Duration) 35

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.

o
lon
o1
o
ol
o1
o

PS;-Z Uygulamali bilgilerini fiziksel
siireclerin ~ modellenmesi,  deneysel
tasarim ve problem ¢oziimiinde etkili ve
amaca yonelik bi¢imde
kullanabileceklerdir. / Apply their
practical knowledge effectively and
strategically in modelling physical
processes, experimental design, and
problem-solving.

I~
I~
I~
I~
I~
I~
I~

PC-3 Kuramsal velveya deneysel
bilgilerini karmasik fizik problemlerinin
¢Oziimiinde etkili bigimde kullanarak, bu
problemlere yonelik uygun analiz ve

modelleme yontemlerini secip
uygulayabileceklerdir./ Use their 5 5 5 5 5 5 5
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 Disiplinler aras1 bir yaklagimla,
farkli alanlarda edinmig olduklari bilgileri
sentezleyebileceklerdir. /  Synthesize
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 geligtirme becerilerini, kuramsal fizik,
niikleer fizik, yogun madde fizigi, yiiksek
enerji fizigi, nanoteknoloji,
yenilenebilir/alternatif enerji
teknolojileri, ileri malzeme tasarimi,
niikkleer  teknoloji ve kuantum
teknolojileri gibi disiplin-i¢i ve disiplinler
arast uzmanlik alanlarinda
geligtirebileceklerdir. / 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
specialization such as theoretical physics,
nuclear physics, condensed matter
physics, high energy physics,
nanotechnology, renewable/alternative
energy technologies, advanced materials

o
[¢V)
[V
[¢V)
I~
I~
I~

I~
lon
o1
I~
[¢8)
[¢8)
I~
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design, nuclear technology, and quantum
technologies.

Pg:-6 Fizik alaninda yaygin olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak
ve simiilasyonlar gerceklestirmek igin
etkin bigimde 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 ulagsmak igin hayat boyu
0grenme 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.

PQ-8 Bilimsel aragtirmalarmi  ve
mesleki faaliyetlerini yiiriitiirken
dogabilecek hukuksal sonuglart 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 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.

PS:-g Bireysel olarak ya da takimlarda
etkin bigimde ¢alisabileceklerdir. / Work
effectively both independently and as part
of a team.

[98)
[08)
[98)
[08)
[98)
[98)
[08)

PC-10 Fizik alaninda giivenilir bilgi
kaynaklarina ulasarak literatiir taramasi
yapabilecek ve akademik arastirma
tasarlaylp yiiriitebileceklerdir. /Access
reliable sources of information, conduct
literature reviews, and design and carry
out academic research in the field of
physics.

I~
I~
I~
I~
lw
lw
lw

PS‘-ll Fizik konularini, teorileri,

aragtirmalar1 ve problem ¢6ziimlerini,
fizik terminolojisi  kullanarak tiim
paydaslara Tiirkce ve Ingilizcede sdzlii ve
yazill olarak etkili bigimde
aktarabileceklerdir. / Effectively
communicate topics, theories, research,
and problem solutions in physics to all

I~
I~
I~
I~
I~
I~
I~
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relevant stakeholders using appropriate
physics terminology, both orally and in
writing, in Turkish

and in English.

PS;-].Z Laboratuvar c¢aligmalarinda,
bilimsel veri toplayarak teknik ve/veya
bilimsel raporlar hazirlayabilecek ve
mevcut raporlart yorumlayabileceklerdir.
/Collect scientific data during laboratory
work, prepare technical and/or scientific
reports and interpret existing reports.
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