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Dersin Adi: Dinamik

Course Name: Dynamics

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK 217
(MAK 217E) 3 3 3. 2 2 ]
Boliim / Program Makina Muhendisligi
(Department/Program) | (Mechanical Engineering)
Dersin Tiiri Zorunlu Dersin Dili Turkge / ingilizce
(Course Type) (Compulsory) (Course Language) | (Turkish / English)

Dersin Onkosullari
(Course Prerequisites)

(FIZ 102/ FIZ 102E) ve (MAK 118 / MAK 118E)

Dersin Mesleki Bilesene
Katkisi, %

(Course Category

by Content, %)

Temel Bilimve Miihendislik/Mimar
Matematik Temel Miihendislik hk Tasarim Genel Egitim
(BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
5 90 5 -

Dersin Tanim

(Course Description)

Dinamik, rijit cisim mekaniginin hareketli cisimlere ait problemlerle ilgilenen
bolimudur. Konu, pargacik ve rijit cisimlerin Kinematik ve Kinetik analizi olmak
Uzere iki kisimda ele alinir. Kinematik analizde hareketin nedeniyle
ilgilenmeksizin, konum, hiz ve ivme degdisimlerini arastirilirken, Kinetik analizde
kuvvetlerle hareket iliskilendirilir.

Dynamics is the field of rigid body mechanics dealing with the problems of
particles/rigid bodies in motion. The course is divided into two sections that are
the kinematics and the kinetics of the particles/rigid bodies. In kinematic
analysis, the position, velocity and acceleration of the particles/rigid bodies are
explored without considering the cause of the motion. In kinetic analysis, the
relationship between the force and the resulting motion is established.

Dersin Amaci

(Course Objectives)

1. Kinematik ve Kinetigin temel kavram ve prensiplerini 6gretmek.

2. Mekanizmalarin dinamik amagl matematik modellerini kurma becerisi
kazandirmak.

3. Bu alandaki muhendislik uygulamalarinda analiz yetenegini gelistirmek.

1. To teach the basic concepts and principles of kinematics and kinetics.

2. To give the ability to form dynamics related mathematical models of
engineering mechanisms.

3. To develop the abilities of performing dynamic analysis for the engineering
applications.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi bagariyla tamamlayan 6grenci;

1. Parcacik, parcacik sistemleri ve rijit cisim kinematigi ve kinetiginin temelleri,

2. Iki ve Ui¢ boyutlu hareketlerin kinematik hesaplari,

3. Ikive U¢ boyutlu problemlerin; hareket denklemleri, is-enerji, lineer impuls-
momentum ve agisal impuls-momentum ilkeleri yardimiyla kinetik hesaplari

konularinda bilgi ve analiz yetenegi kazanir.

Student, who passed the course satisfactorily will have knowledge and analysis

skills:

1. on the fundamentals of particle, particle systems and rigid body kinematics

and kinetics,

2. about the two and three dimensional kinematic calculations,

3. about formulating and solving two and three dimensional kinetic problems
by utilizing the equations of motion, work-energy, linear and angular impuls-
momentum principles.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 [Temel kavramlar, PARCACIK KINEMATIGI: Dogrusal ve Egrisel Hareket,
Duzlemsel Hareket ve Kartezyen Koordinatlar
9 Dogal ve Polar Koordinatlarda Hareket, U¢ Boyutlu Koordinatlarda Hareket, Bagil
Hareket
3 |Bagli Pargaciklarin Hareketleri, PARCACIK KINETIGI: Hareket Denklemleri
4 |is, Potansiyel Eneriji, Kinetik Enerii, is-Enerji Denklemi
5 [Lineer ve Agisal impuls-Momentum ilkeleri
s [PARCACKK SISTEMLERININ KINETIGI: Lineer Impuls-Momentum ilkesi,
Carpisma
7 JAcisal impuls-Momentum ilkesi, Bagil Hareket Analizi
g RIJIT CISMIN DUZLEMSEL KINEMATIGI: Otelenme, Dénme, Genel Diizlemsel
Hareket
9 JAnlik Dénme Merkezi, Bagil Hareket Analizi
10 RIJIT CISMIN DUZLEMSEL KINETIGI: Otelenme, Donme ve Genel Diizlemsel
Hareket icin Denklemler
11 |is-Enerji ve Impuls-Momentum llkeleri
12 RIJIT CISMIN UC BOYUTLU KINEMATIGI: Otelenme, Sabit Bir Eksen ve Nokta
Etrafinda Donme Hareketleri, Vektorlerin Zamanla Degisimi
13 |Genel Uc Boyutlu Hareket, RIJIT CISMIN UC BOYUTLU KINETIGI: Acisal
Momentum
14 |Kinetik Enerji, Hareket Denklemleri, Euler Denklemleri
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Fundamental concepts, PARTICLE KINEMATICS: Rectilinear and Curvilinear
Motion, Plane Motion and Cartesian Coordinates
9 Normal and Tangential Coordinates, Polar Coordinates, Space Curvilinear
Motion, Relative Motion
3 Constrained Motion of Connected Particles, PARTICLE KINETICS: Equations
of Motion
4 \Work, Potential Energy, Kinetic Energy, Work-Energy Principle
5 |Linear and Angular Impuls-Momentum Principle
6 KINETICS OF PARTICLE SYSTEMS: Linear Impuls-Momentum Principle,
Impact
7 IAngular Impuls-Momentum Principle, Relative Motion Analysis
8 PLANE KINEMATICS OF RIGID BODIES: Translation, Rotation, General Plane
Motion
9 |Instantaneous Center of Zero Velocity, Motion Relative to Rotating Axes
10 PLANE KINETICS OF RIGID BODIES: Equations of Motion for Translation,
Rotation, General Plane Motion
11  Work-Energy and Impuls-Momentum Principles
12 THREE-DIMENSIONAL KINEMATICS OF RIGID BODIES: Translation, Fixed-
Axis Rotation, Rotation about a Fixed Point
13 |General Motion THREE-DIMENSIONAL KINETICS OF RIGID BODIES:
IAngular Momentum
14 [Kinetic Energy, Equations of Motion, Euler Equations




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

Ders Kitab1
(Textbook)

J.L. Meriam, L.G. Kraige, Mihendislik Mekanigi: Dinamik (Cev. P. Yayla),

Wiley, Nobel, 2016.

Diger Kaynaklar
(Other References)

1. R.C. Hibbeler, Miihendislik Mekanigi: Dinamik (Cev. A. Soyugok, O.
Soyucok), Prentice Hall, Literatir, 2017.

2. F.P. Beer, E.R. Johnston, Miihendisler igin Vektér Mekanigi: Dinamik (Cev.
0. Giindogdu, O. Kopmaz), McGraw-Hill, Literatir, 2014.

Odevler ve Projeler
(Homework & Projects)

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Final sinavi
onsarti

(Prerequisite for
final exam)

- Final Sinavina girebilmek i¢in ara sinavlarin ortalamasinin asgari

degeri en az 35/100 olmalidir.

- In order to be able to take the final exam, the average of the midterm
exams must be at least 35/100.

Basar Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler
(Activities)

Adedi
(Quantity)

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

Yil ici Sinavlar
(Midterm Exams)

2

50%

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

10%

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40%




