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Dersin Amaci

(Course Objectives)

Bu ders cisimlerin mekanigi Gzerine, diferansiyel ve integral hesap temelli, giris seviyesinde bir
fizik dersi olup 6grencilere mekanigin temel fizik yasalarini, mekanigdin temel fizik yasalarini
ogretmek, fizigin onlari gevreleyen diinya ile nasil dogrudan iliskili oldugunun farkina
varmalarini saglamak amaciyla verilmektedir.

This is a calculus based introductory physics course on the mechanics of objects. By the end
of the course, students should; demonstrate a conceptual understanding of the fundamental
physical laws of mechanics, apply the fundamental laws of mechanics to solve various practical
problems and recognize how physics is relevant to the world around them.

Dersin igerigi

(Course Content)

Temel birimler; vektérler ve koordinat sistemleri; kinematik, dinamik; is ve enerji; pargcacik
sistemi dinamigi; enerji ve momentumun korunumu, ¢arpisma; dénme hareketinin kinematigi
ve dinamigi; kati cisimlerin dengesi; salinim.

Standards and units; vectors and coordinate systems; kinematics, dynamics; work and energy;
dynamics of system of particles; conservation of energy and momentum, collisions; rotational
kinematics and dynamics; equilibrium of rigid bodies; oscillations.

Dersin Ogrenme Giktilan

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;

. Teorik hesaplamalarda boyut analizi yapabilirler [1],

. Skaler ve vektorel blyuklUkleri ayirt edebilirler [1],

. Dinamigin yercekimi ile ilgili temel fizik yasalarini kavramsal olarak anlayabilirler [1],

. Korunumlu ve korunumlu olmayan kuvvetleri ayirt edebilirler [1],

. Temel fizik yasalarinin gergek problemleri ¢6zmek icin nasil uygulanabilecegini bilirler [1],
. Otelenme, dénme ve salinim hareketlerinin zelliklerini analiz edebilirler [1],

. Newton denklemlerini ve korunum yasalarini kullanabilirler [1].
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[Not: Késeli parantez igindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

Students, who pass the course satisfactorily can;

1. Perform dimensional analysis in theoretical calculations [1],

2. Differantiate between scalar and vector quantities [1],

3. Demonstrate a conceptual understanding of the fundamental physical laws of dynamics
involving gravitation [1],

4. Differentiate between conservative and non-conservative forces [1],

5. Recognize how the fundamental physical laws can be applied to solve a variety of
problems [1],

6. Analyze the properties of translational, rotational and oscillatory motions [1],

7. Employ Newton’s equations and conservation laws [1].

[Note: Numbers in brackets are indicating the related program outcomes]

Dersin ISCED Kategorisi
(ISCED Category of the course)

44 Fizik Bilimleri
(44 Physical Sciences)

Ders Kitabi
(Textbook)

e Physics for Scientists and Engineers with Modern Physics, Douglas C. Giancaoli,
Prentice Hall, New Jersey, 2009 (4" Edition).

e Fen Bilimcileri ve Miihendisler igin Fizik (GIANCOLI), Douglas C. Giancoli, Ceviren:
Prof. Dr. Giilsen Onengiit, Akademi Yayinlari, Ankara, 2009 (4. Basimdan Ceviri).

Yardimci Kaynaklar
(Other References)

1. University Physics, H.D. Young and R.A. Freedman, 11th Edition, Pearson Education
Inc., New York, 2004.

2. The Feynman Lectures on Physics, Volume I, Feynman, R.P., Leighton, R.B., Sands,
M. Addison Wesley, 1966.




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Dersin Ogrenme Giktilan

1 Girig, Olgme, Kestirim, Birimler ve Boyut Analizi, Tek Boyutta Hareket 1

2 Kinematik: Yerdegistirme, Siirat ve Hiz, lvme, Serbest Diisen Cisimler. 2,3,6
Skalerler ve Vektorler.

3 2 ve 3 Boyutta Hareket: Konum, Hiz, ivme, Egik atis, Dairesel Hareket ve 3,6
Bagil Hareket.

4 Dinamik: Newton’un Hareket Yasalari. 7

5 Newton Yasalarinin Uygulamalari: Yercekimi, Strtinme, Akiskanlarin Direng 3,57
Kuvvetleri, Kuvvetler ve Dairesel Hareket.
is ve Enerjiye Giris. 3

7 |ls, Kinetik Enerji, is-Enerji Prensibi. 3,4,5,6

8 Korunumlu ve Korunumlu Olmayan Kuvvetler, Potansiyel Enerji, Enerjinin 3,4
Korunumu.

9 Cizgisel Momentum ve Korunumu, Elastik ve inelastik Carpigsmalar, Kiitle 57
Merkezi.

10 |Salinimlar ve Dalgalar: Basit Harmonik Hareket ve Basit Sarkag. 6

11 Doénme Hareketi, Tork, Eylemsizlik Momenti, Donme Kinetik Enerijisi. 6,7

12  |Agisal Momentum’a Giris 6

13 |Agisal Momentum ve Korunumu. Dénme Dinamigi. 56,7

14 |Acisal Harekette is ve Eneriji. 5,6,7

COURSE PLAN
Week Topics Course Learning Outcomes

1 Introduction, Measurement, Estimating, Units and Dimensions. Motion in One 1
Dimension
Kinematics: Displacement, Speed and Velocity, Acceleration, Freely Falling 2,3,6

2 Objects.
Scalars and vectors.

3 Motion in 2-D and 3-D: Position, Velocity, Acceleration, Projectile Motion, 3,6
Circular Motion, and Relative Motion.

4 Dynamics: Newton’s Laws, Using Newton’s Laws. 7

5 Applications of Newton’s Laws: Gravitation, Friction, Drag Forces, Forces and 3,57
Circular Motion.

6 Introduction to Work and Energy. 3
Work, Kinetic Energy, Work-energy Principle. 3,4,5,6

8 Conservative and Nonconservative Forces, Potential Energy, Conservation of 3,4
Energy.

9 Linear Momentum and Its Conservation, Elastic and Inelastic Collisions, 57
Center of Mass.

10 |Oscillations and Waves: Simple Harmonic Motion and Simple Pendulum. 6

11 |Rotational Motion, Torque, Rotational Inertia, Rotational Kinetic Energy 6,7

12  |Introduction to Angular Momentum. 6

13 |Angular Momentum and Its Conservation. Dynamics of Rotation. 56,7

14  |Work and Energy in Angular Motion. 56,7




DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)

Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) en az 4 (min) 14
Doénem Odevi / Projesi (Term Project) - -
Yanyil i Deney Raporlari (Experiment Reports) - -
Caligmalari  (Seminer (Seminars) - -
(Semester Odevler (Homework) en az 10 (min) 10
Activities) Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 46
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 30
Toplam (Total) 100

DERSIN MAKINE MUHENDISLIGi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Makina Miihendisligi Program Kazanimlar (Giktilari) 1 2 3
1 [Matematik, fen bilimleri ve makine mihendisligi alani ile ilgili temel bilimlerde yeterli bilgi birikimi; o
> istatistik, dogrusal cebir ve miihendislik bilimleri (mekanik, termodinamik, malzeme bilimi) konularini
kavrama,
Makine mihendisligi problemlerine matematik, fen ve mihendislik bilgisini uygulama becerisi,
Mesleki ve etik sorumluluk gereklerini kavrama,
5 Muhendislik cézumlerinin kiresel ve toplumsal etkilerini ele almak icin gereken saglik, cevre, guvenlik,
ekonomi, hukuk benzeri konularda ¢ok yonla egitim,
6 Cagimizin sorunlarini tanima; proje yonetimi, is hayatindaki uygulamalar hakkinda bilgi; girisimcilik,
yenilikgilik ve sirdirebilir kalkinma hakkinda farkindalik.
7 |Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama becerisi,
8 Mekanik ve 1sil sistemleri , bilesenleri, siregleri,gercekci kisit ve kosullar altinda belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi,
9 Karmasik muhendislik problemlerini (agik uglu problem/ tasarim) tanimlama, bigimlendirme/ modelleme
ve ¢6zme becerisi,
10 |Disiplinigi/cok disiplinli takimlar icerisinde is gorebilme ve bireysel galisma becerisi,
11 |Yazili, s6zlu ve gorsel araglarla etkin iletisim kurma becerisi, en az bir yabanci dil bilgisi,
12 Muhendislik meslegdi ve kisisel gelisim icin yasam boyu 6grenmenin gerekliligi bilinci ve bu amacla
kendi ihtiyacini tanima ve gelistirme becerisi
13 Modern teknik ve araglari gelistirme, segcme ve kullanma becerisi; bilisim teknolojilerini etkin bir sekilde
kullanma becerisi
Katki Derecesi: 1-duisuk, 2-orta, 3-yuksek
CONTRIBUTION of the COURSE on MECHANICAL ENGINEERING PROGRAM OUTCOMES
Mechanical Engineering Program Outcomes 1 2 3
1 |Adequate knowledge in mathematics, science and mechanical engineering basic subjects o
> A comprehension of statistics, linear algebra and engineering sciences (mechanics, thermodynamics,
materials science)
3 An ability to apply knowledge of mathematics, science, and engineering to mechanical engineering
problems
4 |A comprehension of professional and ethical responsibility
The broad education necessary to discuss the impact of engineering solutions in a global and societal
5 context. Knowledge about contemporary issues and the global and societal effects of engineering
practices on health, environment, and safety; awareness of the legal consequences of engineering
solutions
6 A recognition of contemporary issues; information about business life practices; awareness of
entrepreneurship, innovation, and sustainable development
7 |An ability to design and conduct experiments, as well as to analyze and interpret data




8 An ability to design thermal and mechanical systems, components, or processes to meet desired needs
under realistic constraints and conditions
9 Ability to identify, formulate, and solve complex engineering problems (open ended problems/ design!);
ability to select and apply proper analysis and modeling methods for this purpose
10 |Ability to work efficiently in intra-disciplinary and multi-disciplinary teams; ability to work individually
11 An ability to communicate effectively with written, oral, and visual means; knowledge of a minimum of one
foreign language
12 A recognition of the need for and an ability to engage in life-long learning; recognition of personal needs
and ability to improve him/herself
13 An ability to use modern engineering techniques, skills, and computing tools necessary for engineering
practice; ability to employ information technologies effectively
Contribution degree: 1-low, 2-medium, 3-high
AKTS - i$ YUKU TABLOSU (ECTS - WORK LOAD TABLE)
DERS ETKINLIKLERI Sayi Siire (Saat) Is Yiikii (saat)
(COURSE ACTIVITIES) (Quantity) (Time (h)) (Work Load (h))
Ders Siiresi
(Lectures) 14 3 42
Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil) 1 10 10
(Final Exam (Preparation included))
Kisa Sinavlar (Hazirlik Siiresi Dahil) 4 1 4
(Quizzes (Preparation included))
Doénem Odevi / Projesi ) ) )
(Term Project)
Deney Raporlari i i i
(Experiment Reports)
Bitirme Tezi/Projesi i i i
(Graduation Project)
Seminer i i i
(Seminars)
Sinif Dig1 Galigma Siiresi
(Out class working time) 14 2 28
Odevler
(Homework) 10 2 20
Sunum ) ) )
(Presentations)
Arasinavlar (Hazirlik Siiresi Dahil) 2 10 20
(Midterm Exams (Preparation included))
Proje i i i
(Projects)
Laboratuvar i i i
(Laboratory Work)
Toplam s Yiikii (saat) 124
(Total Work Load (h))
Dersin AKTS Kredisi (Toplam is Yiikii / 25) 5
(ECTS Credits of the course (Total Work Load / 25))
Revizyon / Tarih Koordinator / Hazirlayan Onaylayan
(Revision / Date) (Coordinator / Prepared by) (Approved by)
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