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Dersin Adi: Analitik Mekanik

| Course Name: Analytical Mechanics

Ders Uygulamasi, Saat/Hafta
Kod Yaniyih Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuvar
(Theoretical) (Tutorial) (Laboratory)
INS 216E 4 3 5 3 - -

Bolim/Program insaat Mithendisligi
(Department/Program)] (Civil Engineering)
Dersin Turii Segmeli Dersin Dili ingilizce
(Course Type) (Elective) (Course Language) (English)
Dersin Onkosull.’:‘\r.l Yok/None
(Course Prerequisites)

. . Temel Bilim ve Temel Miihendislik/Mimarlik .
D.ersm Mesleki Matematik Miihendislik Tasarim Genel Egitim
Bilesene Katlasi, % (Basic Sciences and (Engineering (Engineering/Architecture (Gene.ral
(Course Category by Math) Science) Design) Education)
Content, %)

10 90 - -

Dersin Tanimi
(Course Description)

Analitik mekanige giris - Serbestlik derecesi - Hareketi kisitlanmis sistemler -
Genellestirilmis koordinatlar - Belirli bir integralin ekstremumu - Virtiiel is prensibi - D
Alambert prensibi - Hamilton prensibi - Maddesel noktalar sisteminde hareketin
Lagrange denklemleri - Rijit cisimlerde hiz biyukligiiniin bilesenlerinin gesitli koordinat
takimlarinda ifadeleri - Rijit cisimlerde hareketin Lagrange denklemleri - Kiiglik salinimlar

Introduction to analytical mechanics - Degrees of freedom - Systems with constraints -
Generalized coordinates - The stationary value of a definite integral - The principle of
virtual work - Principle of D Alembert - Principle of Hamilton - Lagrange equations of
motion for a system of particles — The components of velocity vector expressed in
different coordinate systems in rigid body motion - Lagrange equations of motion for
rigid bodies — Small oscillations.

Dersin Amaci
(Course Objectives)

1. Rijit cisimler mekaniginde sistemlerin serbestlik derecesi sayisini belirlemeyi ve
genellestirilmis koordinat kavramini 6gretmek

2. Problemlerin ¢6zimiinde analitik ¢dziim yontemlerini vermek

3. Maddesel noktalar sisteminde ve rijit cisimlerde hareket denklemlerinin Lagrange
denklemlerini kullanarak elde edilmesini 6gretmek

1. To provide the determination of the number of degrees of freedom of a system and
the concept of the generalized coordinates in mechanics of rigid bodies

2. To provide the analytical solution methods for the problems in rigid body mechanics
3. To give an ability for obtaining the equations of motion for the systems of particles
and rigid bodies by using Lagrange equations

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

1. Sistemlerin serbestlik derecesi sayisina esit sayida genellestirilmis koordinatlari
yazabilir

2. Cesitli prensipleri kullanarak problem ¢ozebilir

3. Maddesel noktalar sistemlerinde genellestirilmis koordinatlarda kinetik enerji
blylklGgluni yazabilir

4. Genellestirilmis kuvvet blylklGgini elde edebilir

5. Rijit cisimlerde hiz vektoriniln bilesenlerini farkli koordinat takimlarinda ifade edebilir
6. Rijit cisimlerde kinetik enerji ifadesini degisik koordinat takimlarinda yazabilir

7. Maddesel noktalar sisteminde ve rijit cisimlerde hareketin Lagrange denklemlerini
yazabilir




1. Write out the generalized coordinates that equal to the number of the degrees of
freedom of the systems

2. Solve the problems by using the various principles

3. Write out the kinetic energy expression in generalized coordinates for the systems of
particles

4. Obtain the generalized force expression

5. Write the components of velocity vector in different coordinate systems for the rigid
bodies

6. Write out the kinetic energy expression in different coordinate systems for the rigid
bodies

7. Write out the Lagrange equations of motion for the systems of particles and rigid
bodies




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 [JAnalitik mekanige giris - Serbeslik derecesi - Kisitlamalar - Genellestirilmis koordinatlar 1
2 |Belirli bir integralin extremumu 2
3 | Virtuel ip prensibi - D Alambert prensibi - Hamilton prensibi 2
4 |Maddesel noktalar sisteminde hareketin Lagrange denklemleri 3-4-7
5 |Maddesel noktalar sisteminde hareketin Lagrange denklemleri 3-4-7
6 |Maddesel noktalar sisteminde hareketin Lagrange denklemleri 3-5-7
7 | Konservatif sistemler 3-7
8 [Miligi sinavi | 1-2-3-4-7
9 |Rijit cisimlerin kinematigi 5
10 []Rijit cisimlerde hareketin Lagrange Denklemleri 5-6-7
11 []Rijit cisimlerde hareketin Lagrange Denklemleri 5-6-7
12 []Rijit cisimlerde hareketin Lagrange Denklemleri 5-6-7
13 VYiligi sinavi ll 1-4-5-6-7
14 ]Kiglk salinimlar 3-4-7
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 Introduction to analytical mechanics - Degrees of freedom - Constraints - Generalized 1
coordinates
2 | The stationary value of a definite integral 2
3 | Principles of virtual work - D Alembert principle-Hamiltons principle 2
4 ]lagrange equations of motion for the systems of particles 3-4-7
5 ]Lagrange equations of motion for the systems of particles 3-4-7
6 |Lagrange equations of motion for the systems of particles 3-5-7
7 | Conservative systems 3-7
8 [ Mid-term exam | 1-2-3-4-7
9 |Kinematics of rigid bodies 5
10 [Lagrange equations of motion for the rigid bodies 5-6-7
11 [JLagrange equations of motion for the rigid bodies 5-6-7
12 |Lagrange equations of motion for the rigid bodies 5-6-7
13 | Mid-term exam | 1-4-5-6-7
14 |Small oscillations 3-4-7




Dersin insaat Miihendisligi Ogrenci Ciktilariyla iliskisi

Katki Seviyesi

Programin mezuna kazandiracagi bilgi ve beceriler (programa ait giktilar) 1 > 3

Muhendislik, fen ve matematik ilkelerini uygulayarak karmasik muahendislik

problemlerini belirleme, formile etme ve ¢6zme becerisi.

Kiresel, kiiltlirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
2 |saglk, guvenlik ve refahi géz online alarak ¢o6ziim (lireten mihendislik tasarimi] X
uygulama becerisi.

3 |Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Muhendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
4 |mihendislik ¢oziimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini g6z 6niinde bulundurarak bilingli kararlar verme becerisi.

Uyeleri birlikte liderlik saglayan, isbirlik¢i ve kapsayici bir ortam yaratan, hedefler
5 |belirleyen, gorevleri planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde] X
calisma yetenegi becerisi.

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug

6 ¢ikarmak icin mihendislik yargisini kullanma becerisi. X
7 Uygun 6grenme stratejileri kullanarak ihtiya¢ duyuldugunda yeni bilgi edinme ve
uygulama becerisi.
Olgek: 1: Az, 2:Kismi,  3:Tam
Relationship of the Course to Civil Engineering Student Outcomes
Level of Contribution
Program Student Outcomes
1 2 3
1 An ability to identify, formulate, and solve complex engineering problems by X

applying principles of engineering, science, and mathematics.

An ability to apply engineering design to produce solutions that meet specified
2 |needs with consideration of public health, safety, and welfare, as well as global,] X
cultural, social, environmental, and economic factors.

3 | An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
4 |situations and make informed judgments, which must consider the impact of
engineering solutions in global, economic, environmental, and societal contexts.

An ability to function effectively on a team whose members together provide
5 |leadership, create a collaborative and inclusive environment, establish goals, plan] X
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and

6 interpret data, and use engineering judgment to draw conclusions. X
7 An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies.
Scaling: 1: Little, 2:Partial, 3: Full

Tarih (Date) Bo6liim onayi (Department approval)




Ders kaynaklari ve Basari degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi Leonard Meirovitch, 1970, Methods Of Analytical Dynamics, Mcgraw-Hill Book
(Textbook) Company.
Diger Kaynaklar Dare A. Wells, 1967, Lagrangian Dynamics, Mcgraw-HILL BOOK COMPANY, ISBN:07-

(Other References)

069258-0

Odevler ve Projeler
(Homework & Projects)

Yiligi sinav sorulari 6dev olarak verilir ve bir hafta sonra toplanir.

Questions of the mid -term exams are given as homework and asked to be
submitted within one week.

Laboratuvar Uygulamalari |Yok

(Laboratory Work) None

Bilgisayar Kullanimi Yok

(Computer Usage) None

Diger Uygulamalar Yok

(Other Activities) None
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

Yil igi Sinavlar
(Midterm Exams)

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuvar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinawvi
(Final Exam)




