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Parcacik kinematigi. Bagil hareket. Bagimh hareket. Parcacik kinetigi; Newton hareket
yasalari. is. impuls. Momentum. is ve enerji prensibi, impuls ve momentum prensibi.
Acisal momentum. Agisal impuls ve momentum prensibi. Pargacik sistemlerinin kinetigi.
Titresim. Rijid cisimlerin dizlemsel kinematigi. Ani donme merkezi. Rijit cisimlerin
dizlemsel kinetigi. Rijit cisimlerin UG¢ boyutlu kinematigi. Rijit cisimlerin G¢ boyutlu
Dersin Tanimi kinetigi.

(Course Description) Kinematics of particles. Relative motion. Dependent motion. Kinetics of particles;
Newton's law of motion. Work. Impulse. Momentum. Principle of work and energy,
principle of impulse and momentum. Angular momentum, angular impulse and
momentum principle. Kinetics of systems of particles. Planar kinematics of rigid bodies,
instantaneous center of rotation. Planar kinetics of rigid bodies. Three-dimensional
kinematics of rigid bodies. Three-dimensional kinetics of rigid bodies.

Dersin Amaci Parcgacik ve rijit cisimlerin kinematik ve kinetiginin temel prensiplerini 6gretmek.

(Course Objectives) To teach the basic principles of particle and rigid body kinematics and dynamics.

Bu dersi tamamlayan 6grenci,

1. Parcacik ve rigid cisim kinematigi ve kinetigi konularinda temel bilgilere sahip olur
2. SCD olusturabilme hareket denklemlerini yazarak kuvvet/momentleri elde edebilir
3. Kinematik ve kinetik bilgisi gerektiren miihendislik problemlerini vektorel ve skaler
ifadelerle ¢ozebilir

4. Kinematik ve kinetik bilgisi gerektiren mihendislik problemlerini enerji ydontemlerini

Dersin Ogrenme ) . . b .
veya impuls momentum prensiplerini kullanarak ¢ozebilme becerisi kazanir

iktilar
:;Course Learning Students completing this course will be able to
Outcomes) 1. Fundamental knowledge of kinetics and kinematics of particles and rigid bodies

2. Establish the FBD and obtaining moment/forces by writing down the equations of
motion

3. Solving the engineering problems requiring knowledge on kinetics and kinematics by
vectorial and scalar expressions

4. Solving the engineering problems requiring knowledge on kinetics and kinematics by
employing energy or impuls momentum principles




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 |Giris, dik koordinatlarda hareket, egik atis 1
2 | Dizlemde egrisel hareket, uzayda (3D) egrisel hareket 1-3
3 |iki parcacigin bagimli hareket, iki parcacigin bagil hareketi, genel bagil hareket 1-3
4 | Newton hareket denklemleri 1-2-3
5 |is ve eneriji, is ve eneriji prensibi, enerjinin korunumu 2-4
6 |Dogrusal impuls ve momentum prensibi, agisal impuls ve momentum prensibi 2-4
7 | Carpisma, 2-4
8 | Degisken kitleli hareket, merkezcil hareket 34
9 [|Titresim 1-34
10 Rijit cismin diizlemde kinematigine giris, sabit eksen etrafinda donme hareketi, 6telenen 1-3
eksenlerde rélatif hareket
11 JAni donme merkezi, 6telenen ve donen eksen takimlarinda rélatif hareket 1-3
12 Kitle eylemsizlik momenti, diizlemde 6telenen, sabit eksen etrafinda donen cismin kinetigi, 2-3
rijit cismin genel diizlemsel hareketi
13 Dizlemde rijit cisim igin is ve enerji ifadesi, is ve enerji ilkesinin diizlemde rijit cisme 2-4
uygulanmasi
14 Dizlemde rijit cisim igin impuls ve momentum ifadesi, impuls ve momentum ilkesinin 2-4
diizlemde rijit cisme uygulanmasi
COURSE PLAN
Course
Week Topics Learning
Outcomes
1 Introduction, rectilinear motion, projectile 1
2 Planar curvilinear motion, Curvilinear motion in space (3D) 1-3
3 Depgndent motion analysis of two particles, relative motion of two particles, gen. rel. 1-3
motion
4 Newton's equation of motion 1-2-3
5 Work and energy, principle of work and energy, conservation of energy 2-4
6 Linear impuls and momentum principle, Angular impuls and momentum principle 2-4
7 Collision 2-4
8 Variable mass motion, centripetal motion 34
9 Vibration 1-3-4
10 Intrqdugtion to thg planar kinematics of rigid bodies, rotation about fixed axis, relative 1-3
motion in translating axes
11 | Instantaneous center of zero velocity, Relative motion in rotating and translating axes 1-3
12 Mgss moment of inertia{ kineti(.:s.of rigig:l body, translating in plane, rotating about a fixed 2-3
axis, general planar motion of rigid bodies
13 Work and energy definitions for planar rigid body, principle of work and enery applied to 2-4
the rigid body motion
14 Impuls and momentum definitions for planar rigid body, principle of impuls and momentum 2-4

applied to the rigid body motion, Angular momentum and principle of angular momentum




Dersin ingaat 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, kiiltirel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri
saghk, glvenlik ve refahi géz oniline alarak ¢6zim Ureten mihendislik tasarimi
uygulama becerisi.

Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi.

Muihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve
mihendislik ¢ozlimlerinin kiresel, ekonomik, cevresel ve toplumsal baglamdaki
etkilerini géz 6niinde bulundurarak bilingli kararlar verme becerisi.

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

Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug
¢ikarmak icin mihendislik yargisini kullanma becerisi.

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

An ability to identify, formulate, and solve complex engineering problems by

applying principles of engineering, science, and mathematics.

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

An ability to communicate effectively with a range of audiences.

An ability to recognize ethical and professional responsibilities in engineering
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
leadership, create a collaborative and inclusive environment, establish goals, plan
tasks, and meet objectives.

An ability to develop and conduct appropriate experimentation, analyze and
interpret data, and use engineering judgment to draw conclusions.

An ability to acquire and apply new knowledge as needed, using appropriate
learning strategies.

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

Tarih (Date) Boliim onayi (Department approval)
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Odevler ve Projeler
(Homework & Projects)

3 Odev

3 Homeworks

Yok
Laboratuvar Uygulamalari
(Laboratory Work) None
Yok
Bilgisayar Kullanimi
(Computer Usage) None
Yok
Diger Uygulamalar
(Other Activities) None
Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Basari Degerlendirme
Sistemi
(Assessment Criteria)

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)




