FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Diizlemsel Kinematik

DERSIN KODU

MAT4460

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @ Matematik Lisans Programi
Secmeli @ Ilkogretim Matematik Egitimi Lisans Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Salim YUCE

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin diizlemsel kinematik hakkinda temel bir anlayis kazanmalarini
saglamak ve bu tiir hareketlerin temel bilesenlerini analiz edebilmelerine yonelik bilgi ve
beceriler kazandirmaktir. Bu kapsamda koordinat sistemleri, afin doniistimler, izometriler ve
afin ile Oklid uzaylar1 cercevesinde diizlemsel hareketler incelenecektir. Ayrica ders,
ogrencilere Euler—Savary formiilii, Steiner formiilii ve Holditch teoremi gibi 6zel formiil ve
teoremleri uygulama yeterliligi kazandirarak ilgili kinematik problemleri etkili bir sekilde
¢ozmelerini saglamay1 hedeflemektedir.

DERSIN ICERIGi

Afin uzay; Oklid uzay:; izometri, hareket; 1-parametreli diizlemsel hareketler: tiirev
denklemleri, hizlar ve hizlarin bileskesi; donme polii, pol egrileri, diizlemsel hareket
ornekleri, ivmeler ve ivmelerin bileskesi, hareketli koordinat sistemi; birbirine gore hareket
eden birgok diizlem, kanonik izafe sistemi, yoriinge egrisinin egriligi, Euler-Savary formiilii;
diizlemsel hareketin kompleks ifadesi: yiiksek mertebeden ivmeler; 1-parametreli kapali
diizlemsel hareket: kapali yoriinge egrisinin alani (Steiner formiilii); Holditch Teoremi ve
genellestirilmeleri; yoriinge egrisinin agirlik merkezi, kapali yoriinge egrisinin kutupsal
atalet momenti; agik hareketler altinda taranmis yilizeyin alani; dogrularin zarf egrisinin
uzunluk ve alan formiilleri (Cauchy formiilleri); Kapali hareketlerde zarf egrisinin ¢evresi;
kapal1 hareketlerde zarf egrisinin alani, zarf egrisinin agirlik merkezi.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:
Miiller, H. R. Kinematik Dersleri. Ankara Universitesi, Fen Fakiiltesi Yaynlar1, 1963.
Zorunlu Kaynaklar:

[1] Hacisalihoglu, H. Hilmi. Déniisiimler ve Geometriler. Ankara Universitesi, Fen
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Fakiiltesi, Matematik Boliimii, 1998.
[2] Yiice, Salim. Lineer Cebir. 8. baski, Pegem Akademi Yayincilik, 2025.
[3] Yiice, Salim. Analitik Geometri. 9. baski, Pegem Akademi Yayincilik, 2024.

Onerilen Kaynaklar:

Blaschke W., Miiller, H. R. Ebene Kinematik. Oldenbourg, Miinchen, 1956.

Miiller, H. R. Spharische Kinematik VEB Deutscher Verlag der Wissenschaften. Berlin,
1962.

Bu dersi basartyla tamamlayan 6grenciler,

Afin uzay ve Oklid uzaylarindaki temel bilgiler yardimiyla afin déniisiimler,
izometriler ve hareketlerin 6zelliklerini agiklayabileceklerdir.

1-parametreli diizlemsel hareketlerde tiirev denklemleri ile hizlarin ve ivmelerin
terkibini analiz edebileceklerdir.

Dénme polii, pol egrisi ve hareketli koordinat sistemi kavramlari yardimryla
diizlemsel hareket drnekleri lizerinde degerlendirmelerde bulunabileceklerdir.

. Kanonik izafe sistemi, yOriinge egrisinin egriligi, diizlemsel hareketin kompleks
Ders Ogrenim Ciktilari ifadesi ve yliksek mertebeden ivme kavramlarini analiz edebileceklerdir.

Euler—Savary formiiliinii ifade ederek ilgili alistirmalar1 ¢ézebileceklerdir.

1-parametreli kapali diizlemsel hareketlerde kapali yoriinge egrisinin alan hesabi
(Steiner formiilii) ile Holditch teoremi ve genellestirmelerini agiklayabileceklerdir.

Yoriinge egrisinin agirlik merkezi ile kapali yoriinge egrisinin kutupsal atalet
momentini hesaplayabileceklerdir.

Dogrularin zarf egrisinin uzunluk ve alan formiillerini analiz edebileceklerdir.

Kapali hareketlerde zarf egrisinin ¢evresi ve alami ile zarf egrisinin agirlik
merkezini ifade edebileceklerdir.

DEGERLENDIRME SiSTEMI
‘ Etkinlikler Say1 Katki Pay1

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz ylize. Coktan se¢meli kisa sinav (5-10 dakika) 4 %20
e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

[Odev | |

‘ Sunum/Jiiri H H

| Proie | |

‘ Seminer/Workshop H H

Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
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e  Format: Yiiz yiize. Sinav (90 dakika)

e  Detayl Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi

1 %40

e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)

e Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

1 %40

Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
Final Simnavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Grup, halka, cisim, vektdr uzay
IKonu Anlatimi: Afin uzay: afin cati, afin koordinat sistemi kavramlarini igeren boliimleri

Simif-i¢ci Uygulama (5 dk.): Bir afin uzay 6rnegi ve bu uzayin|
catisinin bulunmast

hatirlanmas1 ve etkinlestirilmesi. Kaynak|
[2], 2-10; 14-34.
Lineer doniisim ve genel lineer grup)

kavramlarmin hatirlanmast ve
Smif-i¢ci Tartisma (5 dk.): Farkli koordinat sistemlerinin| etkinlestirilmesi. Kaynak: [2], 140-166.
ivarliginin 6nemi ile afin uzay olusturmada vektdr uzaymnin roli Afin uzay, afin catt ve afin koordinat
lizerine ile vektdr uzaymin oldugunun tartisilmasi sistemi  kavramlarin1 igeren bdliimleri
okunmasi. Kaynak: [3], 2-5.
Konu Anlatimi: Oklid uzay:: Oklid ¢atisi, Oklid koordinat
sistemi, afin doniistimler
Siif-ici Uygulama (5 dk.): Bir Oklid uzay1 érnegi ve bu uzaym (s)i]s(tlelfniuzaZhl?klé?Sn?iatilifnhle(r)klgv];;)r(:lilr?ﬁ
2 catisinin bulunmasi, afin doniisiim 6rnegi verilmesi . P . ¥
iceren boliimlerin okunmasi. Kaynaklar;
Simif-i¢i Tartisma (5 dk.): Afin uzay ve Oklid uzay1 arasindaki [3), 6-7- 11, 2-5.
farkliliklarin tartisilmasi
Konu Anlatimi: izometri, hareket
Simif-i¢i Uygulama (5 dk): Hareket gesitlerine 6rnek verilmesi.
Smif-ici Tartisma (5 dk.): izometri ve hareketin nesnelerin IZ..OIPem Ve hareket konularni igere
A f P o e . boliimlerin okunmasi. Kaynak: [1], 85-118.
3 konumu ve sekli iizerindeki etkilerinin, geometrik 6zellikleriyle :
birlikte sinifta tartisiimas: Kisa Smav 1: (1. ve 2. hafta derste islene
3 konular) Kaynaklar: [3], 2-7. [1], 2-5.
Kisa Smav 1 (15 dk.): Ders sonunda, 1. ve 2. hafta derste islenen|
konular1 igeren bir kisa sinavin yapilmast
Konu Anlatimi: 1-parametreli diizlemsel hareketler: tiirev|
denklemleri, hizlar ve hizlarin bileskesi
slnlf;-'lcl Uygulgma (5 dk): l-pararpetr?ll diizlemsel b1r' hareket Bir-parametreli hareketler., tiirev
Ornegi verilmesi ve bu harekete ait tlirev denklemlerinin, hiZ . o
4 erkibinin yapilmast denklemleri, hizlar ve hizlarin terkibi
konularmni igeren boliimlerin okunmasi.

Simif-i¢i Tartisma (5 dk.): 1-parametreli diizlemsel hareketlerde
tirev denklemleri ile hizlarin geometrisi, fiziksel anlami ve|
uygulamalardaki 6nemi iizerine tartigma yapilmasi

Kaynak, Ders Kitabi, 1-7.
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Konu Anlatimi: Dénme polii, pol egrileri, diizlemsel hareket
6rnekleri, ivmeler ve ivmelerin bileskesi, hareketli koordinat]
sistemi

Smif-ici Uygulama (5 dk.): Ornek bir diizlemsel hareket icin|
ivmelerin ve ivmelerin terkibinin hesaplanmasi

Sinif-ici Tartisma (5 dk.): Dénme poliiniin fiziksel anlami, pol
egrilerinin geometrik yorumu ve hareketli koordinat sisteminin|
sagladig1 avantajlar iizerine tartigmalar yapilmasi

Dénme polii, pol egrileri, diizlemsel hareke
ornekleri ivmeler ve ivmelerin terkibi,
hareketli  koordinat sistemi igerikleri
hakkinda 6n bilgiye sahip olunmasi.
Kaynak: Ders Kitabi, 7-28.

Konu Anlatimi: Birbirine gore hareket eden birgcok diizlem,|
Kanonik izafe sistemi, yorlinge egrisinin egriligi, Euler-Savary|
formiilii

Smif-ici Uygulama (5 dk.): Bir 6rnek i¢in Euler—Savary|
formiiliinde yer alan bilesenlerin ayr1 ayr1 hesaplanarak formiiliin
dogrulanmasi

Siif-ici Tartisma (5 dk.): Kanonik izafe sisteminin hareket
lgeometrisini yorumlamadaki dnemi, yoriinge egrisinin egriliginin|
fiziksel anlami ve Euler—Savary formiiliiniin geometrik i¢cgori
saglamadaki rolil lizerine tartigilmasi

Kisa Siav 2 (15 dk.): Ders sonunda, 5. haftanin sonuna kadar
derste islenen konular1 igeren bir kisa sinavin yapilmasi

Birbirine gore hareket eden birgo
diizlemler, Kanonik izafe sistemi, yoriing
egrisinin egriligi hakkinda on calism;
yapilmasi. Kaynak: Ders Kitabi, 28-36.
Kisa Smav 2: (5. hafta sonuna kadar olan|
tiim konular) Kaynaklar: [3], 2-7. [1], 2-5;|
85-118. Ders Kitabi, 1-28.

IKonu Anlatimi: Diizlemsel hareketin kompleks ifadesi: yiiksek]
mertebeden ivmeler

Smmif-i¢ci Uygulama (5 dk.): Diizlemsel hareketin kompleks|
sayilarla ifadesi kullanilarak bir 0Ormek verilerek yiiksek]
mertebeden ivme hesab1

Simif-ici Tartisma (5 dk.): Diizlemsel hareketin ifadesinde
lkompleks sayilarin kullanilmasinin sagladigi avantajlarin  ve
sundugu kolayliklarin tartigilmast

Diizlemsel hareketin  kompleks ifadesi
hakkinda ©n bilgiye sahip olunmasi.
Kaynak: Ders Kitab1 79-82.

|Ara Sinav 1

Siav haftasina kadar islenen konularin tiimiiniin|
tekrar edilmesi

IKonu Anlatimi: 1-parametreli kapali diizlemsel hareket: kapali
yoriinge egrisinin alan1 (Steiner formiilii)

Smif-ici Uygulama (5 dk.): 1-parametreli kapali diizlemsel
harekette verilen bir yoriinge egrisinin alaninin, Steiner formiilij
kullanilarak hesaplanmasi

Smif-i¢ci Tartisma (5 dk.): Steiner formiiliiniin kapali yoriinge
egrisi alaninin hesaplanmasindaki geometrik anlami, formiiliin
uygulanma kosullari {izerine tartigilmasi

1-parametreli kapali diizlemsel hareket:
kapali yorlinge egrisinin alam1 (Steine
formiilii). Kaynak: Ders Kitab1 151-157.

10

IKonu Anlatimi: Holditch Teoremi ve genellestirilmeleri

Simif-i¢ci Uygulama (5 dk.): Holditch Teoremi’nin uygulanmasi
lizerine 6ornek ¢coziimii

Smif-ici Tartisma (5 dk.): Holditch Teoremi’nin geometrik|
anlami, hangi kosullarda gecerli oldugu, genellestirmelerinin|
kapsami1 ve uygulamalar lizerine tartigilmasi

Kisa Sinav 3 (15 dk.): Ders sonunda, 9. haftanin sonuna kadar
derste islenen konulart igeren bir kisa sinavin yapilmast

Lise diizeyindeki geometrik yer, ala
iligkileri,  daire  etrafinda  noktanu
hareketleri konularma iligkin 6n bilgileri:
hatirlanmasi ve etkinlestirilmesi.

Holditch  Teoremi  baslikli  bdliimiin|
okunmast. Kaynak: Ders Kitab1 162-163.
Kisa Smav 3: (9. hafta sonuna kadar olan|
tiim konular) Kaynaklar: [3], 2-7. [1], 2-5;|
85-118. Ders Kitabi, 1-36; 79-82; 151-157.

11

Konu Anlatimi: YOriinge egrisinin agirlik merkezi, kapali
lyorlinge egrisinin kutupsal atalet momenti

Simif-i¢i Uygulama (5 dk.): Verilen kapali bir yoriinge egrisi i¢in
agirlik merkezi ve kutupsal atalet momentinin integral
lhesaplamalarla bulunmasi

Simif-i¢ci Tartisma (5 dk.): Agirlik merkezinin ve kutupsal atalet]

Integral konusunun  hatirlanmasi  ve
etkinlestirilmesi.
Yoriinge egrisinin agirlik merkezi, kapali
yoriinge egrisinin kutupsal atalet momenti
ile ilgili bolimiin okunmasi. Kaynak: Ders
Kitab1, 163-167.
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momentinin geometrik ve fiziksel anlamlari, bu kavramlarin|
hareket analizindeki dnemi

Konu Anlatimi: Acik hareketler altinda taranmis yiizeyin alani

Simif-ici Uygulama (5 dk.): Verilen bir acik egrinin belirli bin
hareket altinda olusturdugu yiizeyin alaninin integral yontemlerle]

hesaplanmast 1. Acik hareketler altinda taranmis ylizeyi
12 P alani ile ilgili bolimiin okunmasi. Kaynak:
Smmf-i¢ci Tartisjma (5 dk.): Ac¢ik hareketler altinda olusan| Ders Kitabi, 157-162.
ylizeylerin alanlarmin kapali hareketlere goére farklarinin ve
hesaplamadaki farkliliklarnin tartigilmasi
Konu Anlatimi: Dogrularin zarf egrisinin uzunluk ve alan
formiilleri (Cauchy formiilleri)
Simif-i¢i Uygulama (5 dk): Cauchy formiilleri kullanilarak 6rnek]
gozumu 1. Dogrularin demetlerinin  zarflarina ~ ait
Simf-i¢ci Tartisma (5 dk.): Cauchy formiillerinin geometrik Cauchy  formillleri ba§11k11 bolimi
ol . - o okunmasi. Kaynak: Ders Kitabi, 167-170.
13 lyorumu, uygulama alanlar1 ve formiillerin dogruluk ve gegerlilikl g e
sinirlart iizerine tartisilmast 2. Kisa Smav 4: (dogrularlr} za?f egrisinin|
uzunluk ve alan formiilleri (Cauch
Kisa Smav 4 (15 dk.): Ters yiiz edilmis 6grenme (flipped| formiilleri)) Kaynak: Ders Kitab1, 167-170.
learning) yontemi gergevesinde, ders basinda, 6grenciye verilen|
6n hazirlik gorevinde yer alan konulari igeren bir kisa sinavin|
lyapilmas1
IKonu Anlatimi: Kapali hareketlerde zarf egrisinin ¢evresi
Sinif-ici Uygulama (5 dk): Verilen bir kapali hareket i¢in zarf]
egrisinin ¢evresinin hesaplanmasi 1. Kapali hareketlerde zarf egrisinin cevresi
14 kavraminin igeren bolimiin  okunmasi.
Smif-i¢ci Tartisma (5 dk.): Kapali hareketlerde zarf egrisinin| Kaynak: Ders Kitab1:170-172.
cevresinin hesaplanmasinin geometrik ve fiziksel anlami {izerine|
tartisilmasi
IKonu Anlatimi: Kapali hareketlerde zarf egrisinin alani, zarf
legrisinin agirlik merkezi 1. Kapali hareketlerde zarf egrisinin alani
kavramini i¢eren bolimiin  okunmasi.
Sinif-ici Uygulama (15 dk.): Verilen bir kapali hareket i¢in zarf] Kaynak: Ders Kitabi, 172-176.
egrisinin smirladigi alanin ve bu alanm agirlik merkezinin| 2. Matlab, Maple, Mathematica veya Pytho
15 hesaplanmasi dillerinin birinde bir parametreli hareket,)
Euler Savary formiili ve Holditch
Smif-i¢ci Tartisma (5 dk.): Kapali hareketlerde zarf egrisinin teoreminin genellestirmeleri lizering|
alaninin ve agirlik merkezinin geometrik ve fiziksel anlamlari ve yapilacak uygulamanin kodlarmin
uygulamalardaki 6nemi {izerine tartisilmasi hazirlanmasi ve 6rneklendirilmesi.
16 [Final

AKTS iSYUKU TABLOSU

Etkinlikler

Siiresi
(Saat)

Toplam fsyiikii

Ders Saati

3

42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi
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Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Planar Kinematics

CODE

MAT4460

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Mathematics
Elective @ Bachelor Programme in Elementary Mathematics Education

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Salim YUCE

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students gain fundamental understanding of planar kinematics
and equip them with the ability to analyze the basic components of such motions by
addressing coordinate systems, affine transformations, isometries, and planar motions
within the framework of affine and Euclidean spaces. Additionally, the course seeks to
provide students with the competence to apply specialized formulas and theorems such as
the Euler—Savary formula, Steiner’s formula, and Holditch’s theorem, enabling them to
solve relevant kinematic problems effectively.

COURSE CONTENT

Affine space; Euclidean space; isometry, motion, one-parameter planar motions:
derivative formulas, velocities and composition of velocities; rotation pole, pole curves,
examples of planar motion, accelerations and composition of accelerations, moving
coordinate system; several planes moving relative to each other, canonical relative
system, curvature of the trajectory curve, Euler-Savary formula; complex representation
of planar motion: higher-order accelerations; one-parameter closed planar motion: area of
the closed trajectory curve (Steiner’s formula); Holditch’s theorem and its
generalizations; centroid of the trajectory curve, polar moment of inertia of the closed
trajectory curve; area of the surface swept under open motions; length and area formulas
of the envelope curve of lines (Cauchy’s formulas); arc length of the envelope curve in
closed motions; area of the envelope curve in closed motions, centroid of the envelope
curve.

Coursebook:

Miiller, H. R. Kinematik Dersleri. Ankara University, Publications of the Faculty of
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Science, 1963.

RECOMMENDED OR REQUIRED Required Readings:

READINGS [1] Hacisalihoglu, H. Hilmi. Déniisiimler ve Geometriler. Ankara University, Faculty of
Science, Department of Mathematics, 1998.

[2] Yiice, Salim. Lineer Cebir. 8th ed., Pegem Akademi Publishing, 2025.

[3] Yiice, Salim. Analitik Geometri. 9th ed., Pegem Akademi Publishing, 2024.
Recommended Readings:

Blaschke W., Miiller, H. R. Ebene Kinematik. Oldenbourg, Miinchen, 1956.

Miiller, H. R. Spharische Kinematik VEB Deutscher Verlag der Wissenschafien. Berlin,
1962.

Upon successful completion of the course, students will be able to

1. Explain the properties of affine transformations, isometries, and motions using
fundamental concepts of affine and Euclidean spaces.

Analyze derivative formulas, the composition of velocities and accelerations in
one-parameter planar motions.

Evaluate examples of planar motion using the concepts of rotation pole, pole
curves, and moving coordinate systems.

Analyze canonical relative systems, curvature of trajectory curves, complex

representation of planar motion, and higher-order accelerations.
Course Learning Outcomes

Solve related exercises by expressing the Euler—Savary formula.
Explain the area calculation of closed trajectory curves in one-parameter closed
planar motions (Steiner’s formula), as well as Holditch’s theorem and its

generalizations.

Calculate the centroid of a trajectory curve and the polar moment of inertia of a
closed trajectory curve.

Analyze the length and area formulas of the envelope curve of lines.

Express the arc length and area of the envelope curve in closed motions, along
with the centroid of the envelope curve.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

‘ Attendance/Participation H H

| Field Work H H

‘ Application H H ‘

‘ Special Course Internship (Work Placement) H H

Quizzes/Studio Critics (Required):
e  Content: Comprehensive questions covering all topics addressed up
to the exam week

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)
4 %20

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

Homework Assignments
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| Presentations/Jury

| Project

| Seminar/Workshop

Midterms:

Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

Demonstration of understanding of the fundamental concepts of the
course

Ability to solve problems related to theoretical topics

Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90 minutes).

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies H

%60 |

Percentage of Final Examination H

%40 ‘

TOTAL %100

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation
Lecture: Affine space: affine frame, affine coordinate]
system Recollection and activation of prior knowledge on the
concepts of group, ring, field, and vector space.

Quick Practice (5 minutes): An example of an affing] Source: [2], 2-10; 14-34.

space and finding the frame of this space Recollection and activation of prior knowledge on the
1 concepts of linear transformation and the general linear

In-Class Discussion (5 minutes): A discussion on the] group. Source: [2], 140-166.

importance of the existence of different coordinate Reading the sections covering the concepts of affine

systems and the role of the vector space in the] space, affine frame, and affine coordinate system.

construction of an affine space Source: [3], 2-5.

Lecture: Euclidean space: Euclidean frame, Euclidean

coordinate system, affine transformations

Quick Practice (5 minutes): Providing an example of] Reading the sections covering the concepts of
2 a  Euclidean space and determining its frame;| Euclidean space, Euclidean frame, Euclidean

presenting an example of an affine transformation coordinate system, and affine transformations. Sources:

[3]. 6-7.[1], 2-5.

In-Class Discussion (5 minutes): Discussing the]

differences between affine space and Euclidean space

Lecture: [sometry, motion Reading the sections covering isometry and motion.
3 Source: [1], 85-118.

Quick Practice (5 minutes): Giving examples of] Quiz 1: (topics covered in weeks 1 and 2) Sources: [3],
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different types of motion

In-Class Discussion (5 minutes): Discussing th
effects of isometry and motion on the position an
shape of objects, along with their geometric properties

Quiz 1 (15 minutes): A quiz at the end of the class
covering the topics taught during the first and second
weeks

Lecture: One-parameter planar motions: derivative
formulas, velocities, and the composition of velocities

Quick Practice (5 minutes): Providing an example o
a one-parameter planar motion and deriving its|
derivative formulas and velocity composition

In-Class Discussion (5 minutes): A discussion on the]
derivative equations in one-parameter planar motions,
focusing on the geometry of velocities, their physicall
interpretation, and their significance in applications

1. Reading the sections covering one-parameter motions,
derivative formulas, velocities, and the composition of
velocities. Coursebook, 1-7.

Lecture: Rotation pole, pole curves, examples o
planar motion, accelerations and their composition,
moving coordinate system

Quick Practice (5 minutes): Calculating accelerations|
land their composition for an example of planar motion

In-Class Discussion (5 minutes): Discussing th
physical meaning of the rotation pole, the geometric
interpretation of pole curves, and the advantages
provided by the moving coordinate system

1. Recollection and activation prior knowledge of the
rotation pole, pole curves, examples of planar motion,
accelerations and their composition, and the moving
coordinate system. Coursebook, 7-28.

[Lecture: Several planes moving relative to each other,|
canonical relative system, curvature of the trajectoryl
curve, Euler—Savary formula

Quick Practice (5 minutes): Verifying the Euler
Savary formula by separately calculating its|
components for an example

In-Class Discussion (5 minutes): Discussing th

importance of the canonical relative system i

interpreting motion geometry, the physical meaning o

the curvature of the trajectory curve, and the role of the]
[Euler—Savary formula in providing geometric insight

Quiz 2 (15 minutes): A quiz at the end of the class|
covering the topics taught in the course up to the end o
week 5.

1. Recollection and activation of several planes moving
relative to each other, canonical relative system, and
curvature of the trajectory curve. Coursebook, 28-36.

2. Quiz 2: (all topics covered up to the end of week 5)
Source: [3], 2-7. [1], 2-5; 85-118. Coursebook, 1-28.

Lecture: Complex representation of planar motion;
higher-order accelerations

Quick Practice (5 minutes): Presenting an example]
using the complex number representation of plana
motion and calculating higher-order acceleration

In-Class Discussion (5 minutes): Discussing th
advantages and conveniences of using complex
numbers in the representation of planar motion

1. Recollection and activation prior knowledge of the
complex representation of planar motion. Coursebook,
79-82.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: One-parameter closed planar motion: area o
the closed trajectory curve (Steiner’s formula)

Quick Practice (5 minutes): Calculating the area of
given trajectory curve in a one-parameter closed planai
motion using Steiner’s formula

1. Reading one-parameter closed planar motion: area of
the closed trajectory curve (Steiner’s formula).
Coursebook, 151-157.
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In-Class Discussion (5 minutes): Discussing th
geometric meaning of Steiner’s formula in the
calculation of the area of a closed trajectory curve, and|
the conditions required for its application

10

Lecture: Holditch’s Theorem and its generalizations

Quick Practice (5 minutes): Solving an example
involving the application of Holditch’s Theorem

In-Class Discussion (5 minutes): Discussing th
geometric meaning of Holditch’s Theorem, the]
conditions under which it holds, the scope of its
generalizations, and its applications

Quiz 3 (15 minutes): A quiz at the end of the class|
covering the topics taught in the course up to the end o
week 9

Recollection and activation of prior knowledge on the
concepts high school level related to the loci, area
relationships, and circular motion of a point.

Reading the section titled Holditch’s Theorem.
Coursebook, 162-163.

Quiz 3: (all topics covered up to the end of week 9)
Sources: [3], 2-7. [1], 2-5; 85-118. Coursebook, 1-36;
79-82; 151-157.

11

Lecture: Centroid of a trajectory curve, polar momen
of inertia of a closed trajectory curve

Quick Practice (5 minutes): Finding the centroid an
polar moment of inertia of a given closed trajecto
curve through integral calculations

In-Class Discussion (5 minutes): Discussing th
geometric and physical meanings of the centroid an
polar moment of inertia, and their significance in
motion analysis

Recollection and activation of prior knowledge of
integration.

Reading the sections covering the centroid of a
trajectory curve and the polar moment of inertia of a
closed trajectory curve. Coursebook, 163-167.

12

Lecture: Surface area swept under open motions

Quick Practice (5 minutes): Calculating the surfac
area generated by a given open curve under a specific|
motion using integral methods

In-Class Discussion (5 minutes): Discussing th

differences in surface areas formed by open motions|
compared to closed motions, along with the differences|
in their calculation methods

Reading the sections covering the surface area swept
under open motions. Coursebook, 157-162.

13

Lecture: Length and area formulas of the envelope]
curve of lines (Cauchy formulas)

Quick Practice (5 minutes): Solving an example]
using the Cauchy formulas.

In-Class Discussion (5 minutes): Discussing th
[geometric interpretation, application areas, and the]
accuracy and validity limits of the Cauchy formulas

Quiz 4 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class|
preparation within the flipped learning framework

Reading the section titled Cauchy formulas for
envelopes of bundles of lines. Coursebook, 167-170.
Quiz 4: (length and area formulas of the envelope
curve of lines (Cauchy formulas)) Coursebook, 167-
170.

14

Lecture: Arc length of the envelope curve in close
motions

Quick Practice (5 minutes): Calculating the arc length)
of the envelope curve for a given closed motion

In-Class Discussion (5 minutes): Discussing th
geometric and physical meaning of calculating the arc]
length of the envelope curve in closed motions

Reading the section covering the concept of the arc
length of the envelope curve in closed motions.
Coursebook, 170-172.

15

Lecture: Area of the envelope curve and centroid o
the envelope in closed motions
In-Class Practice (15 minutes): Calculating the are

bounded by the envelope curve and its centroid for

Reading the section covering the concept of the area of
the envelope curve in closed motions. Coursebook,
172-176.

Preparation of codes for an application involving one

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 11/15



given closed motion parameter motion, Euler-Savary formula, and
generalizations of the Holditch theorem using one of

In-Class Discussion (5 minutes): Discussing the the languages: MATLAB, Maple, Mathematica, or

geometric and physical meanings of the area and Python, and providing examples.

centroid of the envelope curve in closed motions, and

their importance in applications

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)
I

3 42

Course Hours

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) 25

Final (Examination Duration + Examination Prep. Duration) 35

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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PS:-I Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iligki kurabilecek ve
teoremlerin  uygulamalarini
aciklayabileceklerdir. / State
the definitions and theorems
in fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their

1
1]
1]
1
1
1
1
1
1

applications.

PS:-Z Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek ve
matematiksel bir Onermenin
gecerliligini  farklt  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the wvalidity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

[°N
1
I~
[°N
[°N
I~
1))
[°N
1))

skills.

PS;-3 Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
disiinme becerilerini

kullanarak gergek hayattaki
problemlerin ~ matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢oziimler
iiretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical
and applied knowledge of
mathematics and
mathematical thinking skills.

[[93)
I~
1
[[93)
[[93)
[L93)
[L93)
[93)
L93)
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PS:-4 Disiplinleraras1 bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

[°N
I~
L)
1w
1w
()
I~
[L9%)
1

PQ-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigiinme
becerilerini, teorik matematik,
yazilhm, finans ve ydnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarast
uzmanlik alanlarinda
gelistirebileceklerdir. /
Advance  their  acquired
knowledge in mathematics
and mathematical thinking
skills in both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and  managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

1
1
1
1
1
1
1
1
1

PQ-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek i¢in
kullanabileceklerdir. / Use at
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

1w
1w
1w
1w
I
I~
I~
£
I~

PC-7 Matematik ve ilgili

alanlardaki  bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak icin
hayat boyu 6grenme
stratejilerini = - - - - - - - -
kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

PC-8 Bilimsel | = - - - - - - - -
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aragtirmalarin1  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglari ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

PS ‘-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. /  Work
effectively both independently
and as part of a team.

1

1

1

1

1

1

1

1

1

PS ‘-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik
arastirma tasarlayip
ylriitebileceklerdir. / Access
reliable sources of
information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede soézlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. /
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical  terminology,
both orally and in writing, in
Turkish and in English.

[°N

I~

I~

[°N

I

I~

I~

I

I~
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