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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

MATHEMATICS Il / MATHEMATICS |I

Ders Kodu / Course Code

DUIM1022016252

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor’s / Bachelor's

Ders Akts Kredi / ECTS 4.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00

Hours For Week (Laboratory)

Dersin Verildigi Yl / Year

1

Ogretim Sistemi / Teaching System

Formal Education / Formal Education

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

Bu dersin amaci temel matematik teknikleri 6gretmek. 2 ve 6zellikle 3 boyutlu uzaydaki
muhendislikte yer alan problemleri analiz edebilmek icin gerekli matematik becerileri
tanitmaktir. Cok sayida érnek problemlerle matematigin pratik kullanilabilirligine vurgu
yapilmaktadir.

The aim of the course is to teach the basic mathematical techniques. Analyzing the
two and three dimensional problems in engineering sciencies and introducing a
number of mathematical skills which can be used for the analysis of problems. The
emphasis is on the practical usability of mathematics; this goal is mainly pursued via a
large variety of examples and applications from these disciplines.

igerigi / Content

Matrisler, determinantlar, 6zdegerler ve 6zvektorler, ters matris. Lineer denklem sistemleri
ve eselon form yardimi ile ¢6ziim ve Crammer ydntemi. Konik kesitleri ve kuadratik
denklemler, kutupsal koordinatlar ve grafik gizimleri, dizlemdeki egrilerin
parametrizasyonu. Ug boyutlu uzay ve kartezyen koordinatlar. diiziemde ve uzayda
vektorler. Nokta, vektdrel ve karma carpimlar. Ug boyutlu uzayda dogrular ve diizlemler.
Silindirler, koniler ve kire. Silindirik ve kuresel koordinatlar. Vektor degerli fonksiyonlar ve
uzayda egriler, egrilik, burulma ve TNB ¢atisi. Cok degiskenli fonksiyonlar, limit, streklilik
ve kismi tlrevler. Zincir kurali, dogrultu tirevleri, Gradyan, Diverjans, Rotasyonel, ve teget
dizlemler. Ekstrem degerler ve eyer noktalari, Lagrange carpanlari, Taylor ve Maclaurin
serileri. Iki katl integraller, alan, moment ve agdirlik merkezi. Kutupsal formda iki katl
integraller. Kartezyen koordinatlarda (ic katli integraller. Ug boyutlu uzayda kiitle, moment
ve agirlik merkezi. Silindirik ve kiiresel koordinatlarda ug¢ katl integraller. Cok katl
integrallerde degisken doniistimii. Egrisel integraller, vektor alanlari, is, aki. Diizlemde
Green Teoremi. Yiizey alani ve ylizey integralleri. Stokes Teoremi, Diverjans Teoremi ve
uygulamalari.

Matrices, determinants, eigenvalues and eigenvectors, inverse matrix. Systems of
lineer equations and solutions by reduction to echelon form and Crammer rule. Conic
sections and quadratic equations, polar coordinates and plotting graphs,
parameterization of curves on plane. Three dimensional space and Cartesian
coordinates. Vectors on the plane and space. Dot, cross and scalar triple product.
Lines and planes on three dimensional space. Cylinders, conics and sphere.
Cylindrical and spherical coordinates. Vector valued functions, and curves on the
space, curvature, torsion and TNB frame. Multi variable functions, limit, continuity and
partial derivative. Chain rule, directional derivative, gradient, divergence, rotational
and tangent planes. Ekstremum values and saddle points, Lagrange multipliers, Taylor
and Maclaurin series. Double integration, areas, moment and gravitational center.
Double integrals in polar coordinates. Triple integrals in cartesian coordinates. Mass,
moment and gravitational center in three dimensional space. Triple integrals in
cylindrical and spherical coordinates. Change of variables in multiple integrals. Line
integrals, vector fields, work, flux. Green's theorem on plane. Areas of surface and
surface integrals. Stokes theorem, divergence theorem and applications.




Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Thomas, G.B., Finney, R.L.. (Cev: Korkmaz, R.), 2001. Calculus ve Analitik Geometri, Cilt
Il, Beta Yayinlari, istanbul.

Balci, M. 2009. Genel Matematik 2, Balci Yayinlari, Ankara

Kolman, B., Hill, D.L. (Cev Edit: Akin, ©.) 2002. Uygulamali lineer cebir. Palme Yayincilik,
Ankara.

Thomas, G.B., Finney, R.L.. (Cev: Korkmaz, R.), 2001. Calculus ve Analitik Geometri,
Cilt Il, Beta Yayinlar, istanbul.

Balci, M. 2009. Genel Matematik 2, Balci Yayinlar, Ankara

Kolman, B., Hill, D.L. (Cev Edit: Akin, ©.) 2002. Uygulamali lineer cebir. Palme
Yayincilik, Ankara.

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 matris ve determinant kavramlarini taniyip denklem sistemlerini ¢bzebilecek knows the concepts of matrix and determinant and enable to solve system of equations
2 konik kesitlerini taniyarak, kutupsal koordinatlarda ifade edebilecek knows the concepts of conic sections and express in polar coordinates.

3 iki ve Ui¢ boyutlu uzayda vektorleri bilebilir know vectors in two and three dimensional spaces

4 cok degiskenli fonksiyon ve 6zelliklerini kavrayabilir understand functions of two and three variables and their properties

5 cok degiskenli fonksiyonlarda limit ve sireklilik kavramini bilebilir know the concepts of limit and continuity of functions of two and three variables

6 §gg:;ﬁ:§kenll fonksiyonlarda tiirev kavramini bilebilir, miithendislik problemlerine uygulamasini know the concepts of derivative and apply it to engineering problems

7 gg;:;ﬁlrskenh fonksiyonlarda integral kavramini bilebilir, miihendislik problemlerine uygulamasini know the concepts of integration and apply it to engineering problems

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

. . Ogretim Yont - I
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
1 Matrisler, determinantlar, 6zdegerler ve 6zvektorler, ters matris.
Matrices, determinants, eigenvalues and eigenvectors, inverse
matrix.
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Lineer denklem sistemleri ve eselon form yardimi ile ¢dziim ve
Crammer yontemi.
Systems of lineer equations and solutions by reduction to echelon
form and Crammer rule
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Konik kesitleri ve kuadratik denklemler, kutupsal koordinatlar ve
grafik gizimleri, dizlemdeki egrilerin parametrizasyonu.
Conic sections and quadratic equations, polar coordinates and
plotting graphs, parameterization of curves on plane.
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Ug boyutlu uzay ve kartezyen koordinatlar. diizlemde ve uzayda
vektorler. Nokta, vektorel ve karma garpimlar.
Three dimensional space and Cartesian coordinates. Vectors on the
plane and space. Dot, cross and scalar triple product.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\r’:; Methods On Hazirlik / Preliminary
Technigues
5 Ug boyutlu uzayda dogrular ve diizlemler. Silindirler, koniler ve kiire.
Silindirik ve kuresel koordinatlar.
Lines and planes on three dimensional space. Cylinders, conics and
sphere. Cylindrical and spherical coordinates.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Vektor degerli fonksiyonlar ve uzayda egriler, egrilik, burulma ve TNB
catisi.
Vector valued functions, and curves on the space, curvature, torsion
and TNB frame.
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Gok degiskenli fonksiyonlar, limit, stireklilik ve kismi tlrevler.
Multi variable functions, limit, continuity and partial derivative.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Arasinav
Mid-term exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Zincir kural, dogrultu turevleri, Gradyan, Diverjans, Rotasyonel, ve
teget duzlemler.
Chain rule, directional derivative, gradient, divergence, rotational and
tangent planes.
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Ekstrem degerler ve eyer noktalari, Lagrange ¢arpanlari, Taylor ve
Maclaurin serileri.
Ekstremum values and saddle points, Lagrange multipliers, Taylor
and Maclaurin series.
. . Ogretim Yoéntem ve - o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
11 iki katl integraller, alan, moment ve agirlik merkezi. Kutupsal formda

iki kath integraller. Kartezyen koordinatlarda ig kath integraller.

Double integration, areas, moment and gravitational center. Double
integrals in polar coordinates. Triple integrals in cartesian
coordinates.
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
" Techniques
Ug boyutlu uzayda kutle, moment ve agirlik merkezi. Silindirik ve
12 kiresel koordinatlarda (g katl integraller. Cok katl integrallerde
degisken dontisimu.
Mass, moment and gravitational center in three dimensional space.
Triple integrals in cylindrical and spherical coordinates. Change of
variables in multiple integrals.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Egrisel integraller, vektor alanlari, ig, aki. Dizlemde Green Teoremi.
Line integrals, vector fields, work, flux. Green’s theorem on plane.
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Yiizey alani ve ylzey integralleri.
Areas of surface and surface integrals.
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Stokes Teoremi, Diverjans Teoremi ve uygulamalari.
Stokes theorem, divergence theorem and applications.
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Ddénem sonu sinavi

End-of-term exam
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DEGERLENDIRME / EVALUATION

Sayi /
Number

Katki Yuzdesi /
Percentage of
Contribution (%)

Ara Sinav / Midterm Examination

100
Toplam / Total: 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40

Sayi /
Number

Katki Yuzdesi /
Percentage of
Contribution (%)

Final Sinavi / Final Examination

100
Toplam / Total: 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:

iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total

SR Er e e Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Bireysel Calisma / Self Study 5 5.00 25.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 5 4.00 20.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 5 4.00 20.00
Toplam / Total: 31 20.00 111.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 30.00 (Saat/AKTS) = 111.00/30.00 = 3.70 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 111.00 / 30.00 = 3.70 ~
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilari / Program Outcomes
Learning Outcomes 111112 (211212 (3.1.1(31.2 313 |3.14 | 321|322 |3.3.1]|3.4.1

1.matris ve determinant
kavramlarini taniyip denklem
sistemlerini ¢6zebilecek /
knows the concepts of matrix
and determinant and enable to
solve system of equations

2 konik kesitlerini taniyarak,
kutupsal koordinatlarda ifade
edebilecek / knows the 5 2 2 5 2 2 3 3 2 3 3 2
concepts of conic sections and
express in polar coordinates.

3.iki ve U¢ boyutlu uzayda
vektdrleri bilebilir / know
vectors in two and three
dimensional spaces

4.cok degiskenli fonksiyon ve
ozelliklerini kavrayabilir /
understand functions of two 2 1 1 2 5 1 1 2 2 1 5 1
and three variables and their
properties

5.¢ok degigkenli fonksiyonlarda
limit ve sureklilik kavramini
bilebilir / know the concepts of 2 2 2 1 5 2 3 3 2 2 5 3
limit and continuity of functions
of two and three variables

6.cok degiskenli fonksiyonlarda
tirev kavramini bilebilir,
muhendislik problemlerine
uygulamasini yapabilir / know 3 2 2 2 5 1 1 2 2 2 5 2
the concepts of derivative and
apply it to engineering
problems

7.cok degiskenli fonksiyonlarda
integral kavramini bilebilir,
muhendislik problemlerine
uygulamasini yapabilir / know 1 2 2 2 5 2 1 2 2 2 5 2
the concepts of integration and
apply it to engineering
problems

Katki Dlizeyi / Contribution Level : 1-Cok Duisiik / Very low, 2-Diisiik / Low, 3-Orta / Moderate, 4-Yiksek / High, 5-Cok Yiiksek / Very high
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