SenkK:gg.aa.yyyy/no

DERS PROGRAMI FORMU
COURSE SYLLABUS FORM

01.05.2019 Rev 00

Dersin Adi: KLASIK MEKANIK 11

Course Name: CLASSICAL MECHANICS Il

Ders Uygulamasi, Saat/Hafta
Kod Yariyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
FIZ381/FZ381E| 5,7,8 3 4 2 2 0
Boliim / Program Fizik mUhendisligi/ Fizik Muhendisligi
(Department/Program) | (Physics Engineering / Physics Engineering)
Dersin Turi Secmeli Dersin Dili Tirkge/ingilizce
(Course Type) (Elective) (Course Language) | (Turkish/English)
Dersin Onkosullan FIZ 284 veya FIZ 284E MIN DD
(Course Prerequisites) | ¢z 534 or Fiz 284E MIN DD)
Temel Bilim ve Miihendislik/Mimar
Dersin Mesleki Bilesene Matematik Temel Miihendislik ik Tasarim Genel Egitim
Katkisi, % (Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %)
50 30 - 20
Genel Koordinatlar, Baglar, Lagranjiyen Formalizmi, Euler-Lagrange Denklemleri,
Varyasyon (Hamilton) ilkesi, Noether-Simetri ilkesi, Hamilton Denklemleri, Lagrange
. Carpanlari Methodu, Liouville Teoremi, Kanonik Donlisimler, Hamilton-Jacobi
DersinTanimi

Denklemi

(Course Description)

Generalized coordinats, Constraints, Lagrangian Formalism, Euler-Lagrange
Equations, Variation (Hamilton) Principle, Noether-Symmetry Principle, Hamilton
Equations, Lagrange Multiplier Method, Liouville Theorem, Canonical
Transformations, Hamilton-Jacobi Equation

Dersin Amaci

1. Daha 6nceden Newton Mekanigi ile cozmeye calistigimiz cesitli problemleri,
Lagranjiyen formalizmi ile yeniden incelemek

. Buformalizmi anlamaya ¢alisirken matematik alt yapimizi daha da gelistirmek
. Yine bu formalizmi 6grenerek fizikte ileri konularda karsilastigimiz problemlere

nasil bakacagimizi biraz daha yakindan anlamak

(Course Objectives)

. Re-examining the various problems we have previously attempted to solve with
Newtonian Mechanics by Lagrangian formalism

. To further improve our mathematical background while trying to understand
this formalism

. 3. To understand this formalism by learning how to look at the problems we
encounter in advanced subjects in physics

Dersin Ogrenme
Ciktilan

I.Newton fizigine yeni bir bakis
II.Yeni formalizmi 6grenirken daha genis ve saglam bir matematik alt yapi olusturma
lll.Daha ileri fizik konularina daha genis bir perspektifte bakabilme yetenegi
becerilerini elde eder.

(Course Learning
Outcomes)

Students completing this course will be able to:

I. A New Look at Newtonian Physics

Il. Create a broader and more robust mathematical background when learning new
formalism

lI. Ability to look for a larger perspective in advanced physics subjects




DERS PLANI

DersinOg
Hafta Konular renme
Ciktilari
1 Genellestirilmis koordinat kavrami, Baglar (Geometrik ve Kinematik Baglar), Serbestlik |
Derecesi, Holonomik ve Non-holonomik sistemlerin tanimlanmasi
) Newton fiziginde ¢oziilen gesitli problemleri yukaridaki bakis agisi altinda yeniden |
incelenmesi
3 Genellestirilmis Kuvvet, D’Alembert ilkesi, Lagrange Fonksiyonun Tanimlanmasi, Euler- "
Lagrange hareket denklemlerinin elde edilmesi
4 Holonomik sistemlerde Euler-Lagrange hareket denklemlerinin gesitli uygulamalar Il
5 Uygulamalara devam edilmesi Il
6 Varyasyon(Hamilton) ilkesi, Cesitli 6rnekler, Yiik korunumu ve Noether-Symmetry "
Teoremi
2 Hamilton Denklemlerinin elde edilmesi ve ¢esitli uygulamalari, Euler-Lagrange Ll
denklemleri ile karsilastiriimasi !
8 Hamilton Denklemlerinin uygulamalarina devam I, 11
9 Non-holonomik sistemlerde Euler-Lagrange denklemleri, Lagrange Carpanlari Yontemi I, 11
10 Lagrange Carpanlari yontemi ile kinematik (integre edilemeyen) bagli sistemleri ¢ozmek I, 11
11 Liouville’s Teorem, Genellestirilmis koordinat se¢imleri ve Kanonik Dénisiimler I, 11
12 Cesitli Kanonik Donlstmleri kullanarak fizik problemlerine yeni bir bakis I, 11
13 Uygun bir kanonik donlisim se¢imi altinda Hamilton-Jacobi denklemlerini elde etmek I, 11
Bildigimiz gesitli fizik problemlerini (Harmonik salinici, Kepler problemi,...) Hamilton-
14 . o . . [, 1
Jacobi denklemlerini kullanarak yeniden incelemek
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
Generalized coordinate concept, Constraints (Geometrical and Kinematic
1 Constraints), Degrees of Freedom, Holonomic and Non-holonomic systems [
identification
) Re-examination of the various problems solved in Newtonian physics under the |
above perspective.
3 Generalized Force, D’ Alembert's Principle, Definition of Lagrange Function, "
Obtaining Euler-Lagrange Equations of Motion
4 Various applications of Euler-Lagrange motion equations in holonomic systems Il
5 Continue applications 1]
6 Variation (Hamilton) Principle, Various examples, Charge- Conservation and "
Noether-Symmetry Theorem
7 Obtaining Hamilton Equations and comparing various applications with Euler- ol
Lagrange equations ’
8 Continue to applications of the Hamilton Equations I, 11
9 Euler-Lagrange equations in non-holonomic systems, Lagrange multipliers method I, 11
10 Solve kinematical constraint systems with Lagrange Multipliers method I, 11
11 Liouville’ s Theorem, choosing generalized coordinate and Canonical Transformation I, 1
12 A new look at physical problems by using various canonical transformations i, m
13 To obtain Hamilton-Jacobi equations under the choice of a suitable canonical I
transformation ’
14 Re-examine various physics problems (harmonic oscillator, Kepler problem, ...) by 0l

using Hamilton-Jacobi equations.




Dersin Fizik Miihendisligi Ogrenci Ciktilanylailiskisi

Katki
Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) Seviyesi
1|23
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik muihendislik
problemlerini belirleme, formile etme ve ¢c6zme becerisi. X
Kiresel, kiltiirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saglik, givenlik ve refahi g6z onine alarak ¢6zim (reten mihendislik tasarimi X
uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
muhendislik ¢ozlimlerinin kiresel, ekonomik, c¢evresel ve toplumsal baglamdaki X
etkilerini gbz 6nlinde bulundurarak bilingli kararlar verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlik¢ci ve kapsayici bir ortam yaratan, hedefler
belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma X
yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak
icin mihendislik yargisini kullanma becerisi. X
Uygun 0Ogrenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve
uygulama becerisi. X
Olgek: 1:Az, 2:Kismi, 3:Tam
Relationship of the Course to Physics Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
An abilitytoidentify, formulate,
andsolvecomplexengineeringproblemsbyapplyingprinciples of engineering, science, X
andmathematics.
An
abilitytoapplyengineeringdesigntoproducesolutionsthatmeetspecifiedneedswithconsi
deration of publichealth, safety, andwelfare, as well as global, cultural, social, X
environmental, andeconomicfactors.
An abilitytocommunicateeffectivelywith a range of audiences. X
An abilitytorecognizeethicalandprofessionalresponsibilities in
engineeringsituationsandmakeinformedjudgments, whichmustconsidertheimpact of X
engineeringsolutions in global, economic, environmental, andsocietalcontexts.
An abilitytofunctioneffectively on a teamwhosememberstogetherprovideleadership,
create a collaborativeandinclusiveenvironment, establishgoals, plan tasks, X
andmeetobjectives.
An abilitytodevelopandconductappropriateexperimentation, analyzeandinterpret
data, anduseengineeringjudgmenttodrawconclusions. X
An abilitytoacquireandapplynewknowledge as needed, «

usingappropriatelearningstrategies.

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

Tarih (Date) Béliim onayi (Departmental approval)
15.04.2019 Fizik MUhendisligi Bolimi

(Department of Physics Engineering)




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

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

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

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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