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Dersin Adi: Analitik Geometri ve Vektor Hesabi Course Name: Analytic Geometry and Vector Algebra
Ders Uygulamasi, Saat/Hafta
Kod Yaryil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) (Laboratory)
GEO 107 /E 1 3,0 4 3 0 -
Bo6lim / Program Geomatik Mihendisligi
(Department/Program) | (Geomatics Engineering)
Dersin Tirii Zorunlu (Compulsory) Dersin Dili ingilizce ve Tirkce
(Course Type) (Course Language) | (English and Turkish)

Dersin Onkosullari
(Course Prerequisites)

Dersin Mesleki Bilesene
Katkisi, %
(Course Category

by Content, %)

Temel Bilim ve Mihendislik/Mimar
Matematik Temel Miihendislik ik Tasarim Genel Egitim
(Basic Sciences | (Engineering Science) | (Engineering/Archit | (General Education)
and Math) ecture Design)
100 - - -

Dersin Tanimi

Vektor Cebri, Vektorlerle ilgili islemler, Baz ve Konum Vektorleri, Dik koordinat
sisteminde vektorler, Vektodrlerin Analitik ifadesi, Diizlem koordinatlar, Diizlemde
koordinat dontslimleri, Vektor yontemlerinin analitik geometriye uygulanmasi,
Dogru, Diizlem, Dogru ve Diizlem, ikinci Dereceden yiizeyler (konikler) konularinin
islendigi bir derstir.

(Course Description)

Vector algebra, Vector operations, base vector and position vectors, Vectors in the
rectangular coordinate system, Analytic Characterization of vectors, Plane
coordinates, Coordinate transformation in plane, Application of vector methods to
elementary geometry, Plane, Straight line, Straight and plane, second-degree surfaces
(conics) e.t.c lesson topics are processed.

Dersin Amaci

Bu dersin amaci, Geomatik Miihendisliginin belli matematiksel ihtiyaglarini karsilamak,
ogrencilerin, Analitik Geometri ve Vektér Hesabi yontemlerine hakim olarak,
muhendislik uygulamalarinda karsilasacaklari temel geometri problemlerini ¢g6zmede
etkin kullanmalarini saglamaktir.

(Course Objectives)

The course is designed to pursue foundational mathematical training for Geomatics
Engineering, while developing students’ capability of engineering problem solving
using analytical geometry and vector algebra.




Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan 6grenciler;
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Vektor Cebri kavramini anlar. Vektorler ile Aritmetik islemleri yapar ve Geometrik
olarak yorumlar.

Vektor Cebrinin Mesleki alanda nerelerde kullanilacagini kavrar.

Dizlemde ve Uzayda Koordinat Sistemlerini aciklar.

Diizlemde Koordinat Sistemleri arasindaki donme, 6teleme, donme, donme-
oteleme formiilerini tiiretir.

Vektorleri temel geometri (dogru, diizlem, ikinci dereceden ylizeyler) problemi
¢o6zimlerinde kullanir.

Geomatik miihendisligi problemlerinin ¢d6ziimiinde analitik geometriyi kullanir.

Students who complete this course successfully are able to;
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understand the concept of vector algebra and perform arithmetical and
geometric operations involving vectors in the plane.

comprehend vector algebra and their usage in Geomatics Engineering
explain coordinate system in 2D and 3D.

perform translations and rotations in 2D

Use vectors to solve geometric and physical problems

Use analytical geometry in solving Geomatics engineering problems.




DERS PLANI

Dersin
Hafta Konular Ogrenme
Ciktilan
1 Vektorlerin analitik ifadesi, vektor cebri, vektorlerin esitligi, vektorlerin skaler ile garpimi | 1
Sifir vektor, vektorlerin toplanmasi ve ¢ikarilmasi, Baz vektorleri, konum vektorleri, 1,2
2 skaler ve vektorel carpim, vektoérlerin analitik ifadesi, iki vektor arasindaki agl, bir
vektorin dogrultu kosinlisu
3 Uclii carpimlar, baz, ters baz, orthogonal baz, gram-schmit orthogonal prosesler 1,2
a Skalerler ve vektorler, vektorlerin esitligi, paralel kenar kurali, Gggen esitsizligi, 1,2
vektorlerin bir skaler ile coklu carpimi, Cauchy-schwarz esitsizligi, pisagor teoremi
5 Dik koordinat sisteminde vektorler, vector cebri, baz ve konum vektorleri, l¢li vektorel | 1,2
carpim, baz, orthogonal baz
6 Koordinat donlisiimleri, diizlem koordinatlar, Dik koordinatlar, paralel koordinatlar, 3
kutupsal ve homojen koordinatlar,
Uzay koordinat sistemleri, dik koordinat sistemleri, silindirik koordinat sistemleri, 3,4
7 kiiresel koordinat sitemleri, homojen ve kutupsal koordinat sistemleri, 6teleme ve
dénme.
8 Vektorel yontemleri analitik geometriye uygulanmasi, iki nokta arasindaki uzaklik 5,6
9 Dogrunun bolinmesi, iki dogru pargasi arasindaki agl, iki dogrunun diklik ve paralellik 5
kosulu
10 Dizlem, bir nokta bir dogru, iki diizlem arasindaki agl, li¢ diizlem, li¢ noktadan gegen 5,6
duzlem, 6dev.
1 Dogru, dogrularin kesismesi, nokta ve vektore paralel dogrular, iki nokta arasindaki 5,6
dogru
12 Dogru-dizlem, noktanin dogruya olan uzakligi, iki dogru arasindaki aci, dogru-diizlem 5,6
izdlstm, aykiri dogrular
13 Kire, Elipsoid, Hiperbolid, Silindir (1) 5
14 Kire, Elipsoid, Hiperbolid, Silindir (II) 5
COURSE PLAN
Course
Weeks Topics Learning
Outcomes
1 Analytic representation of vectors, Vector algebra, Equality of vectors, Multiplication | 1
of vectors by scalars
Zero vector, Vector additon, subtraction, Base vectors, Position vectors, Scalar 1,2
2 Product/Vector product, Analytic characterization of vectors, Magnitude of a vector,
The angle between two vectors, Direction cosines of a vector
3 Triple products, Basis, Reciprocal basis, Orthonormal basis, Gram-Schmidt 1,2
orthogonalization process
Scalars and vectors, Equality of vectors, Addition and subtraction of vectors, 1,2
4 Paralellogram law, Triangle inequality of vectors, Multiplication of vectors by scalars,
Scalar or dot product, Cauchy-Schwarz inequality, Pythagorean theorem
5 Vectors in the rectangular coordinate system, vector algebra, base vectors and 1,2
posistion vectors, Vector triple product, Basis, Orthonormal basis
6 Coordinate transformation, Plane coordinates, Rectangular Cartesian coordinates, 3
parallel coordinates, polar and homogenous coordinates,
Space coordinate system, Rectangular Cartesian coordinate systems, Cylindrical 3,4
7 coordinate systems, Spherical coordinate systems, Homogenous coordinate
systems, Polar coordinate systems, Translation and rotation
8 Application of vector methods to elementary geometry, The distance between two 5,6

points




9 Ratio divisions, angle between two lines, vertical and parallel lines 5

10 Plane, Point and direction, the angle between two planes, Three planes, The plane 5,6
that passes through three given points, Home work.

11 Straight line, Intersection of planes, Line that is parallel to the vector and passes 5,6
through a point, Line passes through two points

12 Line-Plane, The distance from the point to the straight line, The angle between two 5,6
straight lines, Projection

13 Sphere, Ellipsoid, Hyperboloid, cylinders (1) 5

14 Sphere, Ellipsoid, Hyperboloid, cylinders (ll) 5




Dersin Geomatik Miihendisligi Ogrenci Ciktilaniyla iliskisi

Katki
Programin mezuna kazandiracag bilgi ve beceriler (programa ait 6grenci giktilari) Seviyesi
123
Mihendislik, fen ve matematik ilkelerini uygulayarak karmasik mihendislik problemlerini belirleme, X
formiile etme ve ¢ozme becerisi.
Kuresel, kiilturel, sosyal, cevresel ve ekonomik etmenlerle birlikte 6zel gereksinimleri saglik, glivenlik ve
refahi gbz 6nline alarak ¢oziim lireten miihendislik tasarimi uygulama becerisi.
Farkh dinleyici gruplariyla etkili iletisim kurabilme becerisi. X
Mihendislik gorevlerinde etik ve profesyonel sorumluluklarin farkina varma ve miihendislik ¢éziimlerinin
kiiresel, ekonomik, cevresel ve toplumsal baglamdaki etkilerini géz 6niinde bulundurarak bilingli kararlar
verme becerisi.
Uyeleri birlikte liderlik saglayan, isbirlikci ve kapsayici bir ortam yaratan, hedefler belirleyen, gérevleri
planlayan ve hedefleri karsilayan bir ekipte etkili bir sekilde ¢alisma yetenegi becerisi.
Ozgiin deney gelistirme, yiiriitme, verileri analiz etme ve yorumlama ve sonug ¢ikarmak icin miihendislik
yargisini kullanma becerisi.
Uygun 6grenme stratejileri kullanarak ihtiyag duyuldugunda yeni bilgi edinme ve uygulama becerisi.
Olgek: 1:Az, 2:Kismi, 3:Tam
Relationship of the Course to Geomatics Engineering Student Outcomes
Level of
Program Student Outcomes Contribution
1 2 3
An ability to identify, formulate, and solve complex engineering problems by applying principles of X
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. X

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) Béliim onayi (Departmental approval)




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

Ders Kitab
(Textbook)

H.P.Hsu, Applied Vector Analysis, Harcourt Brace Jov. Publ. 1984.
Kaya,R., Analitik Geometri, Bilim Teknik Yayinevi, 1999.

Ufuk Ozerman Analitik Geometri Ders Notlari ,2015

Finney, T., Calculus and Analytic Geometry, 7th Edition, Addison Wesley
Publishing Company, 1990.

ibrahim Sezginman, Muzaffer Abaci, Uzay Analitik Geometri, Teori ve
Problemleri, 2. Baski.

Diger Kaynaklar
(Other References)

Odevler ve Projeler
(Homework & Projects)

Laboratuar Uygulamalari
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Diger Uygulamalar
(Other Activities)

Basari Degerlendirme Sistemi - (Assessment Criteria)

ODEV + YiLici e YiLici YiLici ViL SONU YILICI
DEVAM | YILSONU SINAVINA KISA BASARI | . BASARI BASARI SINAVININ | MINIMUM
MiN GIRME SARTI SINAV NOTUNA | ©, o | NOTUNA | NOTUNUN |~ o BASARI
SAYISI KATKISI KATKISI KATKISI NOTU
70 - 10 40 1 60 50 50 30




