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Dersin Adi: MUhendislik Matematigi

Course Name: Engineering Mathematics

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester)| (Local Credits) | (ECTS Credits) Ders Uygulama | Laboratuar
(Theoretical) | (Tutorial) | (Laboratory)
MAK 210E 3 4 5.5 4 0 0
Boliim / Program Makina Fakiltesi (Makina Miihendisligi ve imalat Miihendisligi Bélimleri)
(Department/Program) | Faculty of Mechanical Engineering (Department of Mechanical Engineering and Department of

Manufacturing Engineering)

Dersin Tiirii
(Course Type)

Dersin Dili

ingili English
(Course Language) ngilizce (English)

Zorunlu (Compulsory)

Dersin Onkosullari

Enaz DD - MAT 102 veya MAT 102E veya MAT 104 veya MAT 104E

(Course Prerequisites) |[MINDD - MAT 102 or MAT 102E or MAT 104 or MAT 104E

. . Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene |  ymatematik Temel Miihendislik ik Tasarim Genel Egitim
Katkist, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category and Math) ecture Design)
by Content, %) 100 %

Dersin Tanimi

(Course Description)

Diferansiyel Denklemlerin Miihendislikteki Onemi, Diferansiyel Denklemlerin Simiflandirilmasi,
Birinci Mertebeden Diferansiyel Denklemler, lkinci Mertebeden Lineer Diferansiyel Denklemler,

Lineer Denklem Sistemleri, Milhendislik Uygulamalari.

Yiksek Mertebeden Lineer Diferansiyel Denklemler, Laplace Donustmleri, Birinci Mertebeden]

Importance of Differential Equations in Engineering, Classification of Differential Equations, First
Order Differential Equations, Second Order Linear Differential Equations, Higher Order Linear
Differential Equations, Laplace Transform, First Order Linear Equation Systems, Engineering
Applications.

Dersin Amaci

(Course Objectives)

o Diferensiyel denklemleri anlamak, kurmak, cozmek ve yorumlamak icin gereken temel
kavramlar tanitmak.
Cesitli tiplerdeki diferansiyel denklemlerin ¢6ziim yontemlerini gretmek.

Matematik bilgilerini muhendislik problemlerine uygulama becerisi kazandirmak.

To introduce the basic concepts required to understand, construct, solve and interpret|
differential equations.

To teach methods to solve differential equations of various types.

To give an ability to apply knowledge of mathematics to engineering problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi basaryla gecen 6grenciler:
1. Diferansiyel denklemleri belli ozelliklerine gore simflandirir.

2. Birinci mertebeden lineer ve belirli tipte lineer olmayan diferansiyel denklemleri cozer ve
coziimleri yorumlar.

3. Lineer denklem ¢ozumleri icin varlik ve teklik kosullarini anlar.

4, ikinci ve daha yiiksek mertebeden sabit katsayili lineer denklemler icin ¢6ziim bulur ve lineer
bagimsiz ¢oziimlerden tiim ¢oziimleri tiiretir.

5. Laplace doniisiimii kullanarak baslangic deger problemlerini ¢ozer.

6. Lineer denklem sistemlerini cozer.

Students who pass the course will be able to:
1. Classify differential equations according to certain features.
2. Solve first order linear equations and nonlinear equations of certain types and interpret the|
solutions.
Understand the conditions for the existence and uniqueness of solutions for linear differential
equations.
Solve second and higher order linear differential equations with constant coefficients and
construct all solutions from the linearly independent solutions.
Solve initial value problems using the Laplace transform.

3.

Solve systems of linear differential equations.




DERS PLANI

Hafta

Konular

Dgrsin
Ogrenme
Ciktilan

Diferansiyel Denklemlere Giris

Birinci Mertebeden Diferansiyel Denklemler

Birinci Mertebeden Diferansiyel Denklemler

Ikinci Mertebeden Diferansiyel Denklemler

Ikinci Mertebeden Diferansiyel Denklemler

Muhendislik Uygulamalari

YUksek Mertebeden Diferansiyel Denklemler

Yiksek Mertebeden Diferansiyel Denklemler

Laplace Dontisim

Laplace Dontisim

Birinci Mertebeden Lineer Denklem Sistemleri

Birinci Mertebeden Lineer Denklem Sistemleri

Mihendislik Uygulamalari
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Mihendislik Uygulamalari

COURSE PLAN

Weeks

Topics

Course
Learning
Outcomes

Introduction to Differential Equations

First Order Differential Equations

First Order Differential Equations

Second Order Linear Differential Equations

Second Order Linear Differential Equations

Engineering Applications

Higher Order Linear Differential Equations

Higher Order Linear Differential Equations
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The Laplace Transform

The Laplace Transform

Systems of First Order Linear Differential Equations

Systems of First Order Linear Differential Equations

Engineering Applications

Engineering Applications




Ders kaynaklari ve Basar1 degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitabi
(Textbook)

Cengel, Y. A., & Palm, W. J. (2013). Differential Equations for Engineers and Scientists.
New York: McGraw-Hill Education.

Diger Kaynaklar
(Other References)

Zill, D. G., & Zill, D. G. (2001). A first course in differential equations with modeling|
applications. Pacific Grove, CA: Brooks/Cole Thomson Learning.

Kreyszig, E. (2006). Advanced Engineering Mathematics. John Wiley & Sons, Inc. New
York, 9th Edition.

Xie, W. (2010). Differential equations for engineers. New York: Cambridge University
Press.

Boyce, William E & DiPrima, Richard C (2005). Elementary differential equations and
boundary value problems (7th ed). Wiley, Hoboken, NJ.

Bronson, R., & Bronson, R. (1993). Schaum's outline of theory and problems of]
differential equations. New York: McGraw-Hill.

Odevler ve Projeler
(Homework & Projects)

Laboratuar Uygulamalar
(Laboratory Work)

Bilgisayar Kullanimi
(Computer Usage)

Final sinavi
onsart

(Prerequisite for
final exam)

- Final Sinavina girebilmek igin ara sinavlarin ortalamasinin asgari
degeri en az 35/100 olmalidir.

- In order to be able to take the final exam, the average of the midterm
exams must be at least 35/100.

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Faaliyetler
(Activities)

Genel Nota Katki, %
(Effects on Grading, %)

Yilici Sinavlar

(Midterm Exams) 2 0%

Kisa Sinavlar
(Quizzes)

Odevler
(Homework)

Projeler
(Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sthavi

(Final Exam) 1 20%




