FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Analitik Geometri 2

DERSIN KODU

MAT2142

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Zorunlu @Matematik Lisans Program

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 diizlemde standart ve genel konikleri ile uzayda standart ve
genel kuadrikleri incelemelerine, bu yapilart &teleme, donme doniisiimleri ve matris
yontemleriyle merkezil hale getirmelerine, smiflandirmalarma ve  grafiklerini
cizebilmelerine; koniklerin temel elemanlarini, parametrik ve kutupsal gosterimlerini ve
konik ailelerini kavramalarma, ayrica 6zel ylizeyleri tanimalarina ve ilgili uygulamalari
yapabilmelerine yardimci olmaktir.

DERSIN iCERiGi

Konikler; koniklerin elemanlari; 6teleme, donme doniigiimleri ve matris yontemi yardimiyla
konikleri merkezil hale getirme; konik ¢izimi; koniklerin parametrik ve kutupsal
gosterimleri; konik aileleri; kuadrikler; kuadrikleri merkezil hale getirme; kuadrik ¢izimi;
6zel yiizeyler.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitabi:

Yiice, Salim, Analitik Geometri. 9. baski, Pegem Akademi Yayincilik 2024.
Zorunlu Kaynaklar:

[1] Yiice, Salim. Lineer Cebir. 8. baski, Pegem Akademi Yayncilik, 2025.

[2] https://www.geogebra.org/materials

Onerilen Kaynaklar:

Hacisalihoglu, H. Hilmi. 2 ve 3 Boyutlu Uzaylarda Analitik Geometri. 5. baski, Ankara,
1998.
Kolman, Bernard, Hill, David R. Uygulamali Lineer Cebir. (Ceviri Editorii: Omer Akm). 9.
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baskidan geviri, Palme Yayincilik, 2010.
Yiice, Salim. Sayilar ve Geometri. 1. baski, Pegem Akademi Yaymcilik, 2020.

Bu dersi basartyla tamamlayan 6grenciler,

Merkezil ve  genel konik  denklemlerini  taniyarak  konikleri
siniflandirabileceklerdir.

Koniklerin merkezil hale getirilme yontemleri ile ilgili alistirmalar:
¢Ozebileceklerdir.

Koniklerin temel elemanlarini, parametrik ve kutupsal gosterimlerini ve konik

ailelerini ilgili uygulamalar ile birlikte analiz edebileceklerdir.
Ders Ogrenim Cikalan Koniklerin ¢izimini ger¢eklestirebileceklerdir.

Merkezil ve genel kuadrik denklemlerini tantyarak kuadriklerin siiflandirilmasi
ile ilgili alistirmalar1 ¢6zebileceklerdir.

Kuadriklerin merkezil hale getirilme yontemleri ve ¢izimleri ile ilgili aligtirmalari
¢Ozebileceklerdir.

Ozel yiizeyleri ve bu yiizeylerin denklemlerini taniyarak ilgili uygulamalari
yapabileceklerdir.

DEGERLENDIRME SISTEMi
| Etkinlikler Say1 Katki Payr

‘ Devam/Katihm

| Laboratuvar H H

| Uygulama H H

| Arazi Calismasi H H

Derse Ozgii Staj

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

e  Format: Yiiz yiize. Coktan segmeli kisa smav (5-10 dakika) 4 %20

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

| Odev | |

[Som | |

| Proje | |

| Seminer/Workshop H H

Ara Smavlar:
e icerik: Smnav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)

1 %40
e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
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e Icerik: Dersin tiim ierigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
| Dénem i¢ci Cahsmalarin Basari Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirlik
IKonu Anlatimi: Merkezil konikler: gember ve elips
Sinif-ici Uygulama (5 dk.): Verilen bir denklemin ¢ember ya da|
elipsin standart denklemi olup olmadigmin analiz edilmesi,
cember ve elipsin grafik c¢izimine ilisgkin basit Ornekleme] Merkezil konikler: gember ve elips
1 lyaptirtlmasi . o .
konularin1 igeren boéliimlerin - okunmast|
Simif-i¢i Tartisma (5 dk.): Cember ve elips sekillerinin doga, Kaynak: Ders Kitabi, 342-348; 362-369.
mithendislik, mimari, matematik basta olmak {izere diger
disiplinlerde kullanim alaniyla ilgili tartigmanin yapilmast
IKonu Anlatimi: Merkezil konikler: hiperbol ve parabol
Smif-i¢i Uygulama (5 dk.): Verilen bir denklemin hiperbol ya da|
paraboliin standart denklemi olup olmadiginin analiz edilmesi,|
hiperbol ve paraboliin grafik c¢izimine iliskin basit 6rnekleme, . S
Merkezil konikler: hiperbol ve parabol
2 lyaptirilmasi . P .
konularin1 igeren boéliimlerin  okunmast,|
Smif-i¢ci Tartisma (5 dk.): Hiperbol ve parabol sekillerinin Kaynak: Ders Kitab1, 380-383; 391-395.
matematikte ve diger disiplinlerde kullanim alaniyla ilgili
tartismanin yapilmasi
IKonu Anlatimi: Genel konikler: siniflandirma, 6teleme ve donme|
doniisiimleri yardimiyla merkezil hale getirme, matris yardimiyla|
merkezil hale getirme, grafik ¢izimi Oteleme ve dénme doniisiimlerine iliskin
on bilgilerin hatirlanmast Vel
Simif-i¢i Uygulama (5 dk): Verilen bir genel konik denklemine] etkinlestirilmesi. Kaynak: Ders Kitab1, 36
Oteleme ve donme doniisimleri uygulayarak merkezil formaj 48.
getirilmesi, ayni denklemin matris yardimiyla merkezil hale Koniklerin ~ Geogebra  yardimi ile
getirilmesi, sonuglarm karsilastirilmasi ve konigin grafiginin| gorsellenmesi. Kaynak: [2].
3 cizimi Genel konik denklemi, genel konikleri
smiflandirilmasi, merkezil hale getirme,)
Smmif-ici Tartisma (5 dk.): Genel koniklerin merkezil hale grafik ¢izimi  bagliklarinin  okunmasi
getirilmesinin  analitik geometri ve diger disiplinlerdeki Kaynak: Ders Kitabi, 150-151; 155-157.
uygulamalardaki 6nemi lizerine tartisma yapilmasi Kisa Smav 1: (1. ve 2. hafta derste islenen|
konular) Kaynak: Ders Kitab1, 342-348;
Kisa Sinav 1 (15 dk.): Ders sonunda, 1., ve 2. hafta derste islenen| 362-369; 380-383; 391-395.
konular1 igeren bir kisa sinavin yapilmast
Konu Anlatimi: Bir konik ile bir dogrunun ve bir noktanin
konumu, koniklerde teget
Teget kavrami  hakkinda  bilgileri
Sinif-i¢i Uygulama (5 dk): Verilen konik ve dogru denklemlerini hatirlanmasi ve etkinlestirilmesi.
4 analiz ederek tegetlik durumunun incelenmesi; bir noktanin| Bir konik ile bir dogrunun ve bir noktanin|

konikle konumunun belirlenmesi igin basit bir 6rnek ¢oziilmesi

Simif-i¢i Tartisma (5 dk.): Koniklerde tegetin geometrik anlami
ile optik ve mihendislik gibi gercek hayattaki uygulamalari

lizerine tartigma

konumu, koniklerde teget konularini igere
bolimlerin okunmasi. Kaynak: Ders Kitabu,|
160-164.
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Konu Anlatimi:  Genel koniklerin elemanlari: merkez, kosegen,|
eksen, tepe noktalari, asimptotlar

Smif-ici Uygulama (5 dk.): Verilen bir genel konik denklemi
lizerinden merkez, eksen ve tepe noktalarinin bulunmasi; asimptot
denklemlerinin ¢ikarilmast

Smif-i¢ci Tartisma (5 dk.): Genel Kkoniklerin elemanlarinin|
geometrik anlaminin tartigilmasi

Genel koniklerin elemanlari: merkez,
kosegen, eksen, tepe noktalari, asimptotla
konularin1 igeren boliimlerin  okunmast.
Kaynak: Ders Kitabi, 164-185.

IKonu Anlatimi: Genel koniklerin elemanlari: Odak ve
dogrultmanlar

Simif-i¢i Uygulama (5 dk.): Verilen bir genel konik i¢cin odak ve|
dogrultman denklemlerinin bulunmasi; 6grencilere grafik iizerinde|
bu elemanlarin konumlarmi analitik olarak belirleme ¢aligmasi|
lyaptirtlmasi

Smif-ici Tartisma (5 dk.): Odak ve dogrultman kavramlarinin|
optik, fizik ve miihendislikteki yeri lizerine kisa bir tartigmal
lyapilmasi

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

Genel koniklerin elemanlar:: odak vel
dogrultmanlar konularini igeren boliimleri
okunmasi. Kaynak: Ders Kitabi, 185-200.
Kisa Smmav 2: (5. hafta sonuna kadar ola
tim konular) Kaynak: Ders Kitabi, 342-
348; 362-369; 380-383; 391-395; 160-185;
150-151; 155-157.

IKonu Anlatimi: Genel koniklerin elemanlari: kutup noktasi ve|
kutup dogrusu

Smif-i¢ci Uygulama (5 dk.): Verilen bir konik denklemi igin|
diizlemde bir noktaya gore kutup dogrusunun hesaplanmasi ile]
ilgili 6rnek ¢oziilmesi

Sinif-ici Tartisma (5 dk.): Bir noktanin kutup dogrusunun nasil
bulundugu ve bu iliskinin konik iizerinde ne anlama geldigi
lizerine kisa bir tartisma yapilmast

Koniklerde kutup noktasi ve kutup dogrusuy|
kavramlarin daha iyi anlasilmasi i¢in temell
bilgilerin okunulmasi ve dgrenilmesi.
Kaynak: Ders Kitab1, 400-404.

Kutup noktast ve kutup dogrusu konusun
iceren bollimlerin okunmasi. Kaynak: Ders|
Kitabi, 200-205.

|Ara Sinav 1

Smav haftasina kadar iglenen konularmn
tiimiiniin tekrar edilmesi

IKonu Anlatimi: Konik aileleri, koniklerin parametrik ve kutupsal|
lgOsterimi

Simif-i¢i Uygulama (5 dk.): Konik ailesi tizerine 6rnek verilmesi
ile bir konigin parametrik ve kutupsal gosteriminin elde edilmesi

Smif-ici  Tartisma (5 dk.): Konik ailelerinin  ve
parametrik/kutupsal gosterimlerin, koniklerin siniflandirilmasinda,|
modellenmesinde ve ¢iziminde sagladigi kolayliklar {izerine|
tartisma yapilmasi

Diizlemde dogru kavramma iliskin &
bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynaklar: Ders Kitabi, 326-339.

Konik aileleri, koniklerin parametrik ve
kutupsal  gosterimi  konularmi  igeren|
bolimlerin okunmasi. Kaynak: Ders Kitabi,
205-218.

10

IKonu Anlatimi: Uzayda ikinci dereceden yiizeyler (kuadrikler):
merkezil kuadrikler, genel kuadrikler ve siniflandirilmasi

Simf-ici Uygulama (5 dk.): Ogrencilerin verilen kuadrik
denklemlerini inceleyerek, bu denklemlerin belirttigi ylizeyi ifade
etmeleri ve ylizeyin genel seklini basit¢e ¢izerek gostermeleri
lizerine uygulamanin yaptirilmasi

Siif-ici Tartisma (5 dk.): Kuadrik yiizeylerin fizik, mimarlik ve
miihendislik gibi alanlarda nerelerde karsimiza ¢iktig1 {izerine kisal
bir tartigma yapilmasi.

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

Uzayda  ikinci  dereceden  yiizeyle
(kuadrikler): merkezil kuadrikler, Genel
kuadrikler ve smiflandirilmasi konularini
iceren boliimlerin okunmasi. Kaynak: Ders|
Kitab1, 224-232.

Kisa Smnav 3: (9. hafta sonuna kadar ola

tim konular) Kaynak: Ders Kitabi, 342-
348; 362-369; 380-383; 391-395; 160-218;
224-232;150-151; 155-157.

11

Konu Anlatimi:  Kuadriklerde 6teleme ve donme doniistimleri|
yardimiyla merkezil hale getirme

Siif-ici Uygulama (5 dk.): Verilen kuadrik denklemini &teleme
ve doénme doniisiimleri uygulayarak merkezil forma getirme
iizerine uygulamanin yapilmasi

Kuadrikleri 6teleme ve donme doniisiimleri
yardimiyla merkezil hale getirme, matris
yardimiyla  merkezil  hale  getirme
konularmnin  okunmasi. Kaynak: Ders|
Kitabi, 232-233.
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Siif-ici Tartisma (5 dk.): Oteleme ve donme déniisiimlerinin,|
kuadrik denklemlerinin analizini kolaylastirmadaki 6neminin|
tartisiimasi

IKonu Anlatimi: Kuadriklerde matris formu yardimiyla merkezil
hale getirme

Smif-i¢ci Uygulama (5 dk.): Verilen kuadrik denkleminin matris
formu yardimiyla merkezil hale getirilmesi iizerine uygulama

Kuadriklerde matris formu yardimiyla
merkezil hale getirme konularini icere

12 lyaptirtlmasi boliimlerin okunmasi. Kaynak: Ders Kitabu,)
233-240.
Sinif-ici Tartisma (5 dk.): Kuadriklerin matris formu yardimiylaj
merkezil hale doniistirilmesinin  analitik  geometri  ve|
uygulamalardaki 6neminin tartigilmasi
IKonu Anlatimi: Kuadrik ¢izimi
S}nlf-lg:_l Uygglama: S d!() Verl!en kugdrlklerm g?aﬁklerlpl Kuadriklerin ~ Geogebra  yardimi  ile
cizme ile verilen grafiklerin hangi kuadrik denklemine sahip) s rsell . )
olabilecegini belirleme iizerine uygulamalarm yapilmasi gorsellenmesi. Kaynak: [2].

13 Kuadrik  ¢izimini  igeren  boliimiin|
Simif-i¢i Tartisma: (5 dk.) Kuadriklerin grafiklerinin yiizeylerin| okunmast. Kaynak: Ders Kitabi, 240-256.
lanlasilmasindaki rolii ve uygulamalardaki énemi iizerine tartismal
lyapilmasi
Konu Anlatimi: Ozel yiizeyler: silindir, koni, dénel yiizeyler, tor]
ylizeyi
Smif-i¢i Uygulama: (5 dk) Silindir, koni, donel yiizeyler ve tor|
ylzeyinin elde edilmesi, grafiklerinin Ogrenilmesine iligkin| Ozel yiizeyler: silindir, koni, donel
0rneklerin yaptirilmasi ylizeyler, tor yiizeyi konularimi igere

) boliimlerin okunmasi. Kaynak: Ders Kitab,

14 Smif-ici Tartisma: (5 dk.) Ozel yiizeylerin mihendislik, 260-276.
mimarlik ve fizik gibi alanlardaki kullanim &rnekleri {izerine Ozel vyiizeylerin Geogebra yardimi ile
tartisma yapilmasi gorsellenmesi. Kaynak: [2].

Kisa Smav 4: (6zel yiizeyler) Kaynak:
Kisa Smav 4 (15 dk.) Ters yiliz edilmis 6grenme (flipped, Ders Kitabi, 260-276.
learning) yontemi ¢er¢evesinde, ders basinda, 6grenciye verilen
on hazirhk gorevinde yer alan konulari igeren bir kisa sinavin|
lyapilmasi
IKonu Anlatimi: Konik ve kuadrik ¢izim uygulamalari
Smif-ici Uygulama (15 dk.): Verilen konik/kuadriklerin|
graﬁkleqm gizme ile .Ven}tlen. gra.ﬁklerm“ hapgl konik/kuadrik| Matlab, Maple, Mathematica veya Python
denklemine sahip olabilecegini belirleme {izerine uygulamalarin| e . AR
dillerinin birinde konik ve kuadrik ¢izimine
15 lyapilmasi .
dair yapilacak uygulamanm kodlarmu
Smif-i¢ci Tartisma (5 dk.): Kuadriklerin grafiklerinin yiizeylerin hazirlanmast ve Srneklendirilmesi.
lanlasilmasindaki rolii ve uygulamalardaki énemi iizerine tartismal
yapilmast
16 Final

AKTS iSYUKU TABLOSU

Etkinlikler

Siiresi
(Saat)

Toplam isyiikii

Ders Saati

3

42

Laboratuar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj
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Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam Iy yiikii:

Toplam is yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Analytical Geometry 2

CODE

MAT1152

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Mathematics

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 examine standard and general conics in the plane and
standard and general quadrics in space, centralize these structures using translation,
rotation transformations, and the matrix methods; classify and graph them; comprehend
the fundamental elements of conics, parametric and polar representations, families of
conics, as well as to recognize special surfaces and perform related applications.

COURSE CONTENT

Conics; elements of conics; transforming conics to central form using translation, rotation
transformations, and the matrix method; sketching graphs of conics; parametric and polar
representations of conics; families of conics; quadrics; transforming quadrics to central
form; sketching graphs of quadrics; special surfaces.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Yiice, Salim, Analitik Geometri. 9th ed., Pegem Akademi Publishing, 2024.
Required Readings:

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

[2] https://www.geogebra.org/materials

Recommended Readings:

Hacisalihoglu, H. Hilmi. 2 ve 3 Boyutlu Uzaylarda Analitik Geometri. Sth ed., Ankara,
1998.

Kolman, Bernard ve Hill, David R. Uygulamali Lineer Cebir. Translated from the 9th

edition (Translation Editor: Omer Akin), Palme Publishing, Ankara, 2010.
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Yiice, Salim. Sayilar ve Geometri. 1st ed., Pegem Akademi Publishing, 2020.

Upon successful completion of the course, students will be able to
1. Classify conics by identifying central and general conic equations.
2. Solve exercises related to the methods of transforming conics into central form.

Analyze the basic elements of conics, their parametric and polar
representations, and families of conics through relevant applications.

Course Learning Outcomes . Perform the drawing of conics.

Solve exercises related to the classification of quadrics by identifying central
and general quadric equations.

Solve exercises related to the methods of transforming quadrics into central
form and their drawings.

Identify special surfaces and their equations to carry out related applications.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

| Laboratory 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 H H

‘ Project H H

| Presentations/Jury H H ‘

| Seminar/Workshop H H

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

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

o Detailed Assessment Criteria: 1 %40

-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
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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

Percentage of Final Examination

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE

Related Preparation

[Lecture: Central conics: circle and ellipse

Quick Practice (5 minutes): Analyzing whether or nof]
a given equation corresponds to the standard form of a
circle or ellipse and providing examples of their graphs

In-Class Discussion (5 minutes): Discussion on the]
arcas of application of shapes of circle and ellipse i

nature, engineering, architecture, mathematics, and
other disciplines

Reading the sections covering central conics: circle and
ellipse. Source: Coursebook, 342—-348; 362-369.

[Lecture: Central conics: hyperbola and parabola

Quick Practice (5 minutes): Analyzing whether or nof]
a given equation corresponds to the standard form of a
hyperbola or parabola and providing examples of thei
2 graphs

In-Class Discussion (5 minutes): Discussion on the]
use of hyperbola and parabola shapes in mathematics|
and other disciplines

Reading the sections covering central conics: hyperbola
and parabola. Source: Coursebook, 380-383, 391-395.

Lecture: General conics: classification; transforming
to central form by applying translation and rotation|
transformations; transforming to central form using
matrices; and graphing

Quick Practice (5 minutes): Transforming a give
general conic equation into its central form using
translation and rotation transformations; transforming]
the same equation to central form using matrices;
comparing the results; and graphing the conic

In-Class Discussion (5 minutes): Discussion on the
importance of transforming general conics to centra
form in analytic geometry and its applications in othe
disciplines.

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

Recollection and activation of prior knowledge of
translation and rotation transformations. Source:
Coursebook, 36-48.

Visualization of conics using GeoGebra. Source [2].
Reading the sections covering general conic equation,
classification of general conics, transforming to central
form, graphing. Source: Coursebook, 150-151, 155-
157.

Quiz 1: (topics covered in weeks 1 and 2) Source:
Coursebook, 342-348; 362-369; 380-383; 391-395;
150-151, 155-157.

Lecture: The relative positions of a conic with a line
land a point; tangents to conics

Recollection and activation of prior knowledge of the
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Quick Practice (5 minutes): Analyzing the equations
of given conics and lines to determine tangencyj
conditions; solving a simple example to identify the
[position of a point relative to a conic

In-Class Discussion (5 minutes): Discussion on th
lgeometric meaning of tangents to conics and their real-
life applications in fields such as optics and
engineering

concept of tangency.

Reading the sections covering the relative positions of
a conic and a line or a point, and the concept of
tangents to conics. Source: Coursebook, 160-164.

[Lecture: Elements of general conics: center, diagonals,|
axes, vertices, asymptotes

Quick Practice (5 minutes): Finding the center, axes,|
vertices and asymptotes for a given general conic
equation

In-Class Discussion (5 minutes): Discussion on th
lgeometric meaning of the elements of general conics

Reading the chapters covering the elements of general
conics: center, diagonals, axes, vertices, asymptotes
Source: Coursebook, 164-185.

Lecture: Elements of general conics: focus an
directrix

Quick Practice (5 minutes): Finding the focus an
directrix of a given general conic and helping students|
identify their positions on the graph

In-Class Discussion (5 minutes): A brief discussio:
on the role of the concepts of focus and directrix in|
optics, physics, and engineering

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

Reading the chapters covering the elements of general
conics: focus and directrix. Source: Coursebook, 185-
200.

Quiz 2: (all topics covered up to the end of week 5)
Source: Coursebook, 342-348; 362-369; 380-383; 391-
395; 160-185.

Lecture: Elements of general conics: pole point an
pole line

Quick Practice (5 minutes): Solving an example]
related to calculating the pole line of a given conic]
equation with respect to a point in the plane

In-Class Discussion (5 minutes): A brief discussion|
on how to find the pole line of a point and the]
geometric significance of this relationship on the conic

Reading and learning the fundamental concepts to
better understand the notions of pole point and pole
line in conics. Source: Coursebook, 400—404.
Reading the sections covering the topic of pole point
and pole line. Source: Coursebook, 200-205.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Conic families; parametric and pola
representations of conics

Quick Practice (5 minutes): Providing an example o
conic families and deriving the parametric and pola
representations of a conic

In-Class Discussion (5 minutes): A discussion on ho
conic families and  their  parametric/pola
representations facilitate the classification, modeling,
and drawing of conics

Recollection and activation of prior knowledge related
to the concept of a line in the plane. Source:
Coursebook, 326-339.
Reading the sections covering conic families, and the
parametric and polar representations of conics. Source:
Coursebook, 205-218.

10

Lecture: Second-degree surfaces in space (quadrics):
central quadrics, general quadrics, and thei
classification

Quick Practice (5 minutes): An activity wher
students analyze quadric equations and sketch the]
oeneral shape of the surfaces they represent

In-Class Discussion (5 minutes): A brief discussion|
on where quadric surfaces appear in fields such as

hysics, architecture, and engineering

5.

Reading of the sections on second-degree surfaces
(quadrics) in space: central quadrics, general quadrics,
and their classification. Source: Coursebook, 224-232.
Quiz 3: (all topics covered up to the end of week 9)
Source: Coursebook, 342-348; 362-369; 380-383; 391-
395; 160-218; 224-232; 150-151, 155-157.
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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

11

Lecture: Transforming quadrics into their central fo
using translation and rotation transformations

Quick Practice (5 minutes): Transforming a give
general quadric equation into its central form usin,
translation and rotation transformations

In-Class Discussion (5 minutes): Discussing th
importance of translation and rotation transformations|
in simplifying the analysis of quadric equations

Reading the sections covering transforming quadrics
into central form using translation and rotation.
Source: Coursebook, 232-233.

12

Lecture: Transforming quadrics into their central for
lusing matrix methods

Quick Practice (5 minutes): Transforming a give
general quadric equation into its central form usin,
using matrices

In-Class Discussion (5 minutes): Discussion on th
importance of transforming quadrics to their central
forms using matrix representation in analytic geometryj
and its applications

Reading the sections covering transforming quadrics
into central form using translation, rotation, and matrix
methods. Source: Coursebook, 232-240.

13

Lecture: Graphing quadrics

In-Class Practice (15 minutes): Exercises o
sketching the graphs of given quadrics and determining]
which quadric equations may correspond to the
provided graphs

In-Class Discussion (5 minutes): A discussion on the]
role of quadric graphs in understanding surfaces and
their importance in practical applications

2.

Visualization of quadrics using GeoGebra. Source [2].
Reading the section covering the sketching of quadrics.
Source: Coursebook, 240-256.

14

[Lecture: Special surfaces: cylinder, cone, rotational
surfaces, torus

Quick Practice (5 minutes): Working on examples|
related to the construction and graphing of cylinders,|
cones, rotational surfaces, and torus

In-Class Discussion (5 minutes): A discussion on the]
applications of special surfaces in engineering,)
architecture, and physics

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 sections on special surfaces: cylinders,
cones, surfaces of revolution, and the torus. Source:
Coursebook, 260-276.

Visualization of special surfaces using GeoGebra.
Source [2].

Quiz 4: (special surfaces) Source: Coursebook, 260-
276.

15

Lecture: Applications of conic and quadric graphing

In-Class Practice (15 minutes): Exercises on drawin,
graphs of given conics/quadrics and determining which|
conic/quadric equations correspond to provided graphs

In-Class Discussion (5 minutes): A discussion on th
role of quadric graphs in understanding surfaces and
their importance in practical applications

Preparation of codes for an application related to the
drawing of conics and quadrics using one of the
languages: MATLAB, Maple, Mathematica, or Python,
and providing examples.

16

Final
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ECTS WORKLOAD TABLE

—————T1
Activities Number Duration Total Workload
(Hour)

Course Hours 42

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)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS:-I Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iliski 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
applications.

1)
[*N
1)
10)]
&
1)
1)

PQ-Z Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diigiinme becerilerini
kullanarak standart ve
karmagik matematiksel
problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle c¢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 validity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking
skills.

Pg;-3 Matematik alanindaki

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

I
1w
I
I
I
I~
I~
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I
I
I
I
1))
19
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mathematical thinking skills.

PS ‘-4 Disiplinlerarast bir

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

PS:-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, 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.

Pg-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 igin
kullanabileceklerdir. / Use at
least ~one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

alanlardaki bilimsel ve
teknolojik geligmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak igin
hayat boyu 0grenme
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.

19)]
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PS:-S Bilimsel
aragtirmalarini  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar1 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.

PS 1-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

1
1
1
1
1
1
1

aragtirma 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 tim
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.

I
I
I
I
I
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