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 يمشس: يؼبدلاد رفبظهُخيىاصفبد 

Course Specification of: Differential Equations.  

 

General information about the course المعلومات العامة عن المقرر 

1.  
 ساعى انًمش

Course Title 
Differential Equations. يؼبدلاد رفبظهُخ. 

2.  
 سيض انًمشس وسلًه

Course Code and Number GEOS 241. 

3.  
 انغبػبد انًؼزًذح نهًمشس

Credit Hours 

 Credit Hoursانغبػبد انًؼزًذح  
 الإخًبنٍ

Total يسبظشاد 
Lecture 

 ػًهٍ
Practical 

 /رًبسٍَعًُبس
Seminar/Tutorial 

 رذسَت

Training 

2 -- 1 -- 3 

4.  
 انًغزىي وانفصم انذساعٍ
Study Level and Semester Second Year –First Semester. 

انفصم  – نثبٍَانًغزىي ا

 الأول.

5.  
 انًزطهجبد انغبثمخ انًمشس )إٌ وخذد(

Pre-requisites (if any) 
General Mathematics. PNR 103 سَبظُبد ػبيخ.   

6.  
 ()إٌ وخذدبد انًصبزجخ انًزطهج

Co-requisites (if any) 
None. .لاَىخذ 

7.  
 انًمشسذسط نه َانجشَبيح انزٌ 

Program (s) in which the course is offered Geosciences.  انؼهىو اندُىنىخُخ  

8.  
 نغخ رذسَظ انًمشس

Language of teaching the course ARABIC. .ٍػشث 

9.  
 َظبو انذساعخ

Study System 
Semester. .ٍفصه 

10.  
 يكبٌ رذسَظ انًمشس

Location of teaching the course Faculty Building. .يجًُ انكهُخ 

11.  
 انًمشس اعى يؼذ)و( يىاصفبد
Prepared by 

Dr. Omar Abdulaziz Alabsi. .ٍد. ػًش ػجذانؼضَض انؼجغ 

12.  
 ربسَخ اػزًبد يدهظ اندبيؼخ

Date of Approval 
 

 

Course Description وصف المقرر 
 وصف الوقرر ر تالعرتية تالإنجليزيةوصف الوقرر ر 

Differential equations are considered one of 

the most important mathematical tools to 

model a wide range of complex problems in 

biology, engineering, physical and 

geosciences. Thus, the aims of this course are 

to introduce student to the basic concepts of 

the ordinary differential equations (ODEs), 

and to develop student's skills in the 

formulation, solution and understanding of 

ODE models. The contents of the course are: 

first order and second order ODEs and their 

رؼزجش انًؼبدلاد انزفبظهُخ يٍ أهى الأدواد 

انشَبظُخ انزٍ ًَكٍ ًَزخزهب سَبظُبً نًدًىػخ 

واعؼخ يٍ انًغبئم انًؼمذح فٍ ػهىو الأزُبء 

وانهُذعخ وانفُضَبء واندُىنىخُب. نزا فئٌ 

هزا انًمشس هٍ رؼشَف انطبنت ثبنًفبهُى  أهذاف

الأعبعُخ نهًؼبدلاد انزفبظهُخ الاػزُبدَخ 

هبساره فٍ صُبغخ وزم وفهى كُفُخ ورطىَش ي

ًَزخخ انًؼبدلاد انزفبظهُخ الاػزُبدَخ. 
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applications, systems of linear ODEs and 

their applications, Laplace transforms. In 

addition to that, a special attention would be 

considered to the solution methods of ODEs 

including some numerical methods. 

يسزىَبد انًمشس هٍ: انًؼبدلاد انزفبظهُخ يٍ 

ب، أَظًخ ورطجُمبره انشرجخ الأونً وانثبَُخ

، ورطجُمبرهبانًؼبدلاد انزفبظهُخ انخطُخ 

 ػطبء، عُزى إرسىَلاد لاثلاط. إظبفخ نزنك

 د انزفبظهُخاهزًبو خبص نطشق زم انًؼبدلا

 انؼذدَخ. نطشقثًب فٍ رنك ثؼط ا الاػزُبدَخ

                                                                                                       

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌأ ً ٌ انطبنت لبدسا ػه ٍ دساعخ انًمشس عىف َكى  ثؼذ الاَزهبء ي

a1.  
demonstrate understanding all concepts of 

differential equations.  
 a1  .َظهش انفهى ندًُغ يفبهُى انًؼبدلاد انزفبظهُخ

a2. 
Classify differential equations by order, linearity 

and homogeneous. 
 a2 َصُف انًؼبدلاد انزفبظهُخ يٍ زُث انشرجخ، انخطُخ وانزدبَظ.

a3.  

explain the solution methods of ordinary 

differential equations and how they can be 

applied.  

  a3 َششذ غشق زم انًؼبدلاد انزفبظهُخ الاػزُبدَخ وكُفُخ رطجُمهب.

b1 

apply the appropriate techniques 

to  solve  various types  of  ordinary 

differential  equations. 

َطجك انطشق انًُبعجخ نسم أَىاع يخزهفخ يٍ انًؼبدلاد انزفبظهُخ 

 الاػزُبدَخ.
b1  

b2 
use Laplace transform to solve first and second 

order initial value problems. 

َلاد لاثلاط نسم يغبئم انمًُخ الاثزذائُخ يٍ انشرجخ َغزخذو رسى

 الأونً وانثبَُخ.
b2 

c1 

Analyze mathematical models using ordinary 

differential equations and systems of linear ODEs 

to solve application problems. 

دَخ َسهم انًُبرج انشَبظُخ ثبعزخذاو انًؼبدلاد انزفبظهُخ الاػزُب

 وأَظًخ انًؼبدلاد انزفبظهُخ انخطُخ نسم انًشبكم انزطجُمُخ.
c1 

d1 

work effectively individually and in multi-

disciplinary teams with taking initiative and 

responsibility. 

ثشكم فشدٌ أو فٍ فشق يزؼذدح انزخصصبد يغ أخز  َؼًم

 .انًجبدسح وانًغؤونُخ
d1 

                                                        

 :المقرر مع مخرجات التعلم للبرنامج مخرجات تعلممواءمة 
Alignment of CILOs (Course Intended Learning Outcomes) to PILOs (Program Intended Learning Outcomes( 

 مخرجات التعلم المقصودة من المقرر

(Course Intended Learning Outcomes) 

 مخرجات التعلم المقصودة من البرنامج

(Program Intended Learning Outcomes( 

 )تكتة جويع هخرجات الثرناهج كوا هي رهزا ونصا(

a1 
demonstrate understanding all concepts of differential 

equations. 
A1 

نهًجبدا وانًصطهسبد  َظهش انًؼشفخ وانفهى

عبعُخ انزٍ رؼهًهب، ثبلإظبفخ إنٍ يجبدا اندُىنىخُخ الأ

 .a2 .انثمبفخ انؼبيخ وانؼهىو الأعبعُخ الأخشي
Classify differential equations by order, linearity and 

homogeneous. 

a3 
explain the solution methods of ordinary differential 

equations and how they can be applied.  
A2 

َىظر انًجبدا وانًفبهُى الأعبعُخ انزٍ رؼهًهب فٍ 

انسبلاد انُظشَخ، انؼًهُخ، وانًهُُخ وإيكبَُخ رطجُمهب 

 .فٍ انىالغ

b1 
apply the appropriate techniques to  solve  various 

types  of  differential  equations. 
B1 

َشثػ انسمبئك وانًؼطُبد انؼهًُخ انًزىفشح فٍ َطبق 

 .ٍَ ويكبٍَ ثأعهىة ػهًٍ وإَدبد رفغُش نهبصيب
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b2 
use Laplace transform to solve first and second order initial 

value problems. 

c1 

Analyze mathematical models using ordinary differential 

equations and systems of linear ODEs to solve application 

problems. 

C2 

جشص انمذسح ػهً انزؼبيم يغ انزكُىنىخُب انمبئًخ َ

واندذَذح ثبززشافُخ ندًغ ورفغُش زمبئك أو يؼهىيبد 

 .خُىنىخُخ، يغ الأخز فٍ الاػزجبس انًًُضاد وانؼُىة

d1 
work effectively individually and in multi-disciplinary 

teams with taking initiative and responsibility. 
D2 

جشص انًهبساد انعشوسَخ نًًبسعخ انشخصُخ انًغئىنخ َ

 .انًُعجطخ وانمذسح ػهً ارخبر انمشاساد

                                                                                                                                           

 ُبد انزؼهُى وانزؼهى وانزمىَىثبعزشارُد يىاءيخ يخشخبد انزؼهى
Alignment of CILOs to Teaching and Assessment Strategies 

 

 :وانزمىَى انزؼهُى وانزؼهىيخشخبد رؼهى انًمشس )انًؼبسف وانفهى( ثبعزشارُدُخ يىاءيخ أولا: 

First: Alignment of Knowledge and Understanding CILOs 

 نفهىيخشخبد انًمشس/ انًؼشفخ وا

Knowledge and Understanding CILOs  

 إعزشارُدُخ انزؼهُى وانزؼهى

Teaching Strategies 

 انزمىَى إعزشارُدُخ

Assessment Strategies 

-a1  

demonstrate understanding all concepts of 

differential equations and classify differential 

equations by their order, degree, linearity and 

homogeneous. 

Lecture 

Self-learning  

Problem solving 

Open Discussion 

Written Assignments 

(Individual & Group) 

Quizzes 

Exams (Final- Midterm) 

- a2 
Classify differential equations by order, linearity 

and homogeneous. 

- a3 
Explain the solution methods of ordinary 

differential equations and how they can be applied. 

 

 يخشخبد رؼهى انًمشس)انًهبساد انزهُُخ( ثبعزشارُدُخ انزذسَظ وانزمىَى:    يىاءيخ ثبَُب:
Second: Alignment of Intellectual Skills CILOs  

 يخشخبد انًمشس/ انًهبساد انزهُُخ
Intellectual Skills CILOs 

 إعزشارُدُخ انزؼهُى وانزؼهى

Teaching Strategies  

 إعزشارُدُخ انزمىَى

Assessment Strategies 

- b1 
apply the appropriate techniques to  solve  various 

types  of  differential  equations. 

Lecture 

Self-learning  

Problem solving 

Open Discussion  

Written Assignments 

(Individual & Group) 

Quizzes 

Exams (Final- Midterm) - b2 
use Laplace transform to solve first and second 

order initial value problems. 

 

 :يخشخبد رؼهى انًمشس)انًهبساد انًهُُخ وانؼًهُخ( ثبعزشارُدُخ انزذسَظ وانزمىَىيىاءيخ ثبنثب:

Third: Alignment of Professional and Practical Skills CILOs 

 انًهبساد انًهُُخ وانؼًهُخيخشخبد انًمشس/ 

Professional and Practical Skills CILOs 

 ىإعزشارُدُخ انزؼهُى وانزؼه

Teaching Strategies 

 إعزشارُدُخ انزمىَى

Assessment Strategies 

- c1 
Analyze mathematical models using ordinary 

differential equations and systems of linear 

ODEs to solve application problems. 

Lecture 

Self-learning  

Problem solving 

Open Discussion  

Written Assignments 

(Individual & Group) 

Quizzes 

Exams (Final- Midterm) 
 

 :انزذسَظ وانزمىَى خيخشخبد رؼهى انًمشس)انًهبساد انؼبيخ( ثبعزشارُدُيىاءيخ ساثؼب: 
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Fourth: Alignment of Transferable (General) Skills CILOs 
 يخشخبد انًمشس

Transferable (General) Skills CILOs  
 إعزشارُدُخ انزؼهُى وانزؼهى

Teaching Strategies 
 إعزشارُدُخ انزمىَى

Assessment Strategies 

- d1 
work effectively individually and in multi-

disciplinary teams  with taking initiative 

and responsibility. 

Web searching 

Using Library 

Self-Learning 

Group Projects  

Oral Exam 

Project evaluation 

   

                                                                                                   

 Course Content يسزىي انًمشس   
 

Theoretical Aspect   اندبَت انُظشٌ يىظىػبد

 انشلى

Order 

انًىظىػبد انشئُغخ/ 

 انىزذاد

Topic List / Units 

 انًىظىػبد انفشػُخ

Sub Topics List 

ػذد 

 الأعبثُغ 
Number 

of 

Weeks 

انغبػبد 

 انفؼهُخ
Contact 
Hours 

يخشخبد انزؼهى سيىص 

 نهًمشس

(CILOs) 

1 Introduction 
- Elementary concepts. 
- Classification of DEs. 

1 2 a1,c1,d1 

2 

First Order 

ODEs 

- Separable equations. 
- Exact equations. 

1 2 a1,a2,b1,c1,d1 

3 
- Special integrating factors. 
- Linear equations. 

1 2 a1,a2,b1,c1,d1 

4 - Applications of First Order ODEs. 1 2 a1,a2,b1,c1,d1 

5 

Linear Second 

Order ODEs 

- Homogeneous equations with 
constant coefficients. 
- Auxiliary Equations with Complex 
Roots. 

1 2 a1,a2,b1,c1,d1 

6 
- Undetermined coefficient method. 
- The superposition principle. 

1 2 a1,a2,b1,c1,d1 

7 

- Cauchy-Euler equations. 
- Applications of second Order 
ODEs. 

1 2 a1,a2,b1,c1,d1 

8 
- Applications (Contd). 
- Revision. 

1 2 a1, a2,b1,c1,d1 

9 Mid-term Exam. - Mid-term Exam. 1 2 a1,a2,b1,c1,d1 

10 

Laplace 

Transform 

- Definitions and properties. 
- Inverse Laplace Transform. 

1 2 a1,a2,b1,b2,c1,d1 

11 

- Inverse Laplace Transform 
(Contd). 
- Applications: solving initial value 
problems. 

1 2 a1,a2,b1,b2,c1,d1 

12 
Linear system of 

ODEs 

- Background: row reduction.  
- Solving system by elimination. 

1 2 a1,a2,b1,c1,d1 

13 
- Solving system by elimination 
(Contd). 

1 2 a1,a2,b1,c1,d1 
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14 
Numerical 

Methods. 

- Euler method. 
- Runge-Kutta method. 

1 2 a1,a2,b1,c1,d1 

15  - Revision for final exam. 1 2 a1,a2,b1,b2,c1,d1. 

16  - Final Exam. 1 2 a1,a2,b1,b2,c1,d1. 

 
 ػذد الأعبثُغ وانغبػبد انفؼهُخ

Number of Weeks /and Contact Hours Per Semester 16 32  

                                       

Practical Aspect (if any)  )انًىظىػبد انؼًهُخ )إٌ وخذد 
 

 انشلى

Order 

 انزدبسة انؼًهُخ/ انزًبسٍَ / رذسَجبد
Practical / Exercises/Tutorials topics 

 ػذد الأعبثُغ
Number of 

Weeks 

انغبػبد 

 انفؼهُخ
Contact 

Hours 

 سيىص يخشخبد انزؼهى
Course ILOs 

1 
- Elementary concepts. 
- Classification of DEs. 

1 2 a1,c1,d1 

2 
- Separable equations. 
- Exact equations. 

1 2 a1,a2,b1,c1,d1 

3 
- Special integrating factors. 
- Linear equations. 

1 2 a1,a2,b1,c1,d1 

4 - Applications of First Order ODEs. 1 2 a1,a2,b1,c1,d1 

5 
- Homogeneous equations with constant coefficients. 
- Auxiliary Equations with Complex Roots. 

1 2 a1,a2,b1,c1,d1 

6 
- Undetermined coefficient method. 
- The superposition principle. 

1 2 a1,a2,b1,c1,d1 

7 
- Cauchy-Euler equations. 
- Applications of second Order ODEs. 

1 2 a1,a2,b1,c1,d1 

8 
- Applications (Contd). 
- Revision. 

1 2 a1, a2,b1,c1,d1 

9 - Mid-term Exam. 1 2 a1,a2,b1,c1,d1 

10 
- Definitions and properties. 
- Inverse Laplace Transform. 

1 2 a1,a2,b1,b2,c1,d1 

11 
- Inverse Laplace Transform (Contd). 
- Applications: solving initial value problems. 1 2 a1,a2,b1,b2,c1,d1 

12 
- Background: row reduction.  
- Solving system by elimination. 

1 2 a1,a2,b1,c1,d1 

13 
- Euler method. 
- Runge-Kutta method. 

1 2 a1,a2,b1,c1,d1 

14 - Final Exam 1 2 a1,a2,b1,b2,c1,d1. 

الأعبثُغ وانغبػبد انفؼهُخ إخًبنٍ  
Number of Weeks /and Contact Hours Per Semester 

14 28  

                                        

Teaching Strategies اعزشارُدُبد انزؼهُى وانزؼهى 
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 Lectures 

 Cooperative learning 
 Problem solving 
 Self-Learning 

 Open Discussion 

 Web searching 

 Using Library 

 Group Projects   

                                                       

Tasks and Assignments الأَشطخ وانزكهُفبد 
   

 و
No 

 انىاختانزكهُف/ 
Assignments/ Tasks 

َىع انزكهُف 
 )فشدٌ/ رؼبوٍَ(

انذسخخ 

 مخانًغزس
Mark 

أعجىع 

 انزُفُز
Week Due 

 يخشخبد انزؼهى

CILOs 

(symbols) 

1      

      Total Score إخًبنٍ انذسخخ 

                      

Learning Assessment بنزؼهىرمًُُ  

 انشلى

No. 
 أَشطخ انزمُُى 

Assessment Tasks 

 أعجىع

 انزمُُى
Week due 

 انذسخخ
Mark 

َغجخ انذسخخ إنً 

 ذسخخان

 Proportionخانُهبئُ

of Final 
Assessment 

 يخشخبد انزؼهى
CILOs (symbols) 

1 
 الأنشطة والتكليفات

Tasks and Assignments 
During 

classes 
15 10% 

a1,a2,b1,b2, 
c1,d1. 

 Quiz W6 7.5 5% a1,a2,b1,c1,d1( 1كىص) 2

3 
 اخزجبس َصف انفصم
Midterm Exam 

W9 15 10% a1,a2,b1,c1,d1 

 Quiz W12 7.5 5% a1,a2,b1,b2,c1,d1( 2كىص) 4

5 
 رًبسٍَ

Final Exam (practical) 
During 

classes  
15 10% 

a1,a2,b1,b2, 

c1,d1. 

6 
 اخزجبس َهبَخ انفصم )َظشٌ(
Final Exam (theoretical) 

W16 90 60% 
a1,a2,b1,b2, 

c1,d1. 

 Total  ٍ100 150 الإخًبن%  
 

Learning Resources انزؼهى   يصبدس  
 )اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر، تلذ النشر(. APAحسة نظام الوراجع  توثق

Required Textbook(s)  رضَذ ػٍ يشخؼٍُ( )لا انشئُغخ انًشاخغ  

1- Zill, D. G. (2010), A first course in differential equations with modeling applications, 9th edition, 

Brooks/Cole, USA.  

2- Boyce, W. E. and Richard C. DiPrima, R. C. (2000), Elementary Differential Equations and 

Boundary Value Problems, 7
th

 edition, John Wiley & Sons, Inc. USA.  



Republic of Yemen 
Ministry of Higher Education & Scientific 

Research  
Sana'a University 

Faculty of Petroleum & Natural Resources       

 الجمهوريـــة اليمنــــية
 وزارة التعليـم العـالــي والبحث العلمي

 نعاءــــــــــــــــامعة صــــــــــــــج
 كلية البترول والموارد الطبيعية

 

Prepared by 

Assoc.Prof. Adel Al-

Matary 

Quality Assurance Unit 

Assoc.Prof. Adel Al-Matary 

Dean of the Faculty 

Assoc.Prof. Bassim 

AlKhirbash 

Dean of the Development                                                                                                                                                

& Quality Assurance Center 

Assoc.Prof. Huda Al-Emad 

 

  

 
 

7 

  

                            Rector of Sana’a University  
                        Prof. Dr. Al Qaseem Mohammed Abas 

 

 

Essential References    انًشاخغ انًغبَذح

1- Nagle, R. K. and Saff, E.B. (2000), Fundamental of differential equations, 5
th

 Edition, Addison 

Wesly Longman, USA. 

Electronic Materials and Web Sites etc.    انًصبدس الإنكزشوَُخ ويىالغ الإَزشَذ
 

  

Course Policies انًمشس ٍ  انعىاثػ وانغُبعبد انًزجؼخ ف
 

1 Class Attendance                                                                          حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 
- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material 
by consulting other students or going to the professor’s office hours. 

2 Tardy                                                                                                       الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be 
prevented from class. 

3 Exam Attendance/Punctuality                                                                 ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects                                                                        التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating                                                                                                                                                الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition 
of a penalty. The penalties that can be started from the range of canceling the result of the 

course to canceling the student’s admission. 

6 Plagiarism                                                                                                               الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The 
penalties that can be started by making a zero mark for the work. 

7 Other policies                                                                                                سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he 
is expected to show respect for his classmate, instructors & others. 
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Earth Science/ Geosciences لغى ػهىو الأسض/ انؼهىو اندُىنىخُخ Department:   لغى/ ثشَبيح 

 (1يمشس: انهغخ الإَدهُضَخ ) و 2020 -2019انؼبو اندبيؼٍ: 

 .يؼبدلاد رفبظهُخ  :خطخ يمشس
Course Plan (Syllabus): Differential Equations.  

                                    

Information about Faculty Member Responsible for the Course ٍ أعزبر انًمشس يؼهىيبد    ػ

 الاعى
Name 

 د. ػًش ػجذانؼضَض انؼجغٍ
Dr. Omar Abdulaziz Alabsi 

 )أعجىػُب(انغبػبد انًكزجُخ 
Office Hours 

 

 انًكبٌ وسلى انهبرف
Location & Telephone No. 772 815 749 

 انغجذ

SAT 

 الأزذ

SUN 

 الاثٍُُ

MON 

 لاثبءانث

TUE 

 الأسثؼبء

WED 

 انخًُظ

THU 

 انجشَذ الإنكزشوٍَ
E-mail 

Omaralabsi14@gmai.com       

                                    

General information about the course   يؼهىيبد ػبيخ ػٍ انًمشس
 اعى انًمشس  .1

Course Title 
Differential Equations. يؼبدلاد رفبظهُخ. 

 وسلًه سض انًمشسي  .2
Course Code and Number 

GEOS 241. 

 انغبػبد انًؼزًذح نهًمشس  .3
Credit Hours 

 Credit Hours  انغبػبد انًؼزًذح
 الإخًبنٍ

Total يسبظشاد 
Lecture 

 ػًهٍ
Practical 

 /رًبسٍَعًُبس
Seminar/Tutorial 

 رذسَت

Training 

2 -- 1 -- 3 

 انًغزىي وانفصم انذساعٍ  .4
Study Level and Semester 

Second Year –First Semester. انفصم الأول. – نثبٍَانًغزىي ا 

   .سَبظُبد ػبيخ Pre-requisites  General Mathematics. PNR 103انًزطهجبد انغبثمخ نهًمشس  .5

ٌ وخذدانًزطهجبد انًصبزجخ   .6  لاَىخذ. .Co –requisite None ()إ

 سانًمشذسط نه َانجشَبيح انزٌ   .7
Program (s) in which the course is offered Geosciences.  انؼهىو اندُىنىخُخ  

 نغخ رذسَظ انًمشس  .8
Language of teaching the course ARABIC. .ٍػشث 

 يكبٌ رذسَظ انًمشس  .9
Location of teaching the course 

Faculty Building. .يجًُ انكهُخ 

       
ٍ رغبوي عبػزٍُ فؼهُزٍُ خلال انزذسَظ.: انغبػخ انًؼزًذيلازظخ  ح نهزًبسَ

Course Description وصف المقرر 
 وصف الوقرر ر تالعرتية تالإنجليزيةوصف الوقرر ر 

Differential equations are considered one of the most 

important mathematical tools to model a wide range 

of complex problems in biology, engineering, physical 

and geosciences. Thus, the aims of this course are to 

introduce student to the basic concepts of the 

ordinary differential equations (ODEs), and to 

رؼزجش انًؼبدلاد انزفبظهُخ يٍ أهى 

الأدواد انشَبظُخ انزٍ ًَكٍ ًَزخزهب 

سَبظُبً نًدًىػخ واعؼخ يٍ انًغبئم 

انًؼمذح فٍ ػهىو الأزُبء وانهُذعخ 

 أهذافوانفُضَبء واندُىنىخُب. نزا فئٌ 
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develop student's skills in the formulation, solution 

and understanding of ODE models. The contents of 

the course are: first order and second order ODEs 

and their applications, systems of linear ODEs and 

their applications, Laplace transforms. In addition to 

that, a special attention would be considered to the 

solution methods of ODEs including some numerical 

methods. 

هزا انًمشس هٍ رؼشَف انطبنت 

بدلاد ثبنًفبهُى الأعبعُخ نهًؼ

انزفبظهُخ الاػزُبدَخ ورطىَش يهبساره 

فٍ صُبغخ وزم وفهى كُفُخ ًَزخخ 

انًؼبدلاد انزفبظهُخ الاػزُبدَخ. 

يسزىَبد انًمشس هٍ: انًؼبدلاد 

 انزفبظهُخ يٍ انشرجخ الأونً وانثبَُخ

ب، أَظًخ انًؼبدلاد ورطجُمبره

، ورطجُمبرهبانزفبظهُخ انخطُخ 

زى ، عُرسىَلاد لاثلاط. إظبفخ نزنك

اهزًبو خبص نطشق زم  ػطبءإ

ثًب فٍ  الاػزُبدَخ انًؼبدلاد انزفبظهُخ

 انؼذدَخ. نطشقرنك ثؼط ا

                                               

Course Intended Learning Outcomes (CILOs) تعلم المقرر مخرجات  
After completing the course, the student will be able to: :ٌأ ً ٌ انطبنت لبدسا ػه ٍ دساعخ انًمشس عىف َكى  ثؼذ الاَزهبء ي

a1.  
demonstrate understanding all concepts of 

differential equations. 
 a1 َظهش انفهى ندًُغ يفبهُى انًؼبدلاد انزفبظهُخ.

a1.  
Classify differential equations by order, linearity 

and homogeneous. 
 a2 ُف انًؼبدلاد انزفبظهُخ يٍ زُث انشرجخ، انخطُخ وانزدبَظ.َص

a3.  

explain the solution methods of ordinary 

differential equations and how they can be 

applied.  

  a3 َششذ غشق زم انًؼبدلاد انزفبظهُخ الاػزُبدَخ وكُفُخ رطجُمهب.

b1 

apply the appropriate techniques 

to  solve  various types  of  ordinary 

differential  equations. 

َطجك انطشق انًُبعجخ نسم أَىاع يخزهفخ يٍ انًؼبدلاد انزفبظهُخ 

 الاػزُبدَخ.
b1  

b2 
use Laplace transform to solve first and second 

order initial value problems. 

انمًُخ الاثزذائُخ يٍ انشرجخ َغزخذو رسىَلاد لاثلاط نسم يغبئم 

 الأونً وانثبَُخ.
b2 

c1 

Analyze mathematical models using ordinary 

differential equations and systems of linear ODEs 

to solve application problems. 

َسهم انًُبرج انشَبظُخ ثبعزخذاو انًؼبدلاد انزفبظهُخ الاػزُبدَخ 

نزفبظهُخ انخطُخ نسم انًشبكم انزطجُمُخ.وأَظًخ انًؼبدلاد ا  
c1 

d1 

work effectively individually and in multi-

disciplinary teams with taking initiative and 

responsibility. 

ثشكم فشدٌ أو فٍ فشق يزؼذدح انزخصصبد يغ أخز  َؼًم

 .انًجبدسح وانًغؤونُخ
d1 

                                                                                     

Course Content   يسزىي انًمشس
 

Theoretical Aspect رُفُز انًىظىػبد انُظشَخ خطخ  

 انشلى
Order 

 انىزذاد
 ()انًىظىػبد انشئُغخ

Units 

 انًىظىػبد انزفصُهُخ
Sub Topics 

 الأعجىع
Week 
Due 

انغبػبد 

 انفؼهُخ

Con. H 
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1 Introduction 
- Elementary concepts. 
- Classification of DEs. 

W1 2 

2 

First Order 

ODEs 

- Separable equations. 
- Exact equations. 

W2 2 

3 
- Special integrating factors. 

- Linear equations. 
W3 2 

4 - Applications of First Order ODEs. W4 2 

5 

Linear Second 

Order ODEs 

- Homogeneous equations with constant coefficients. 
- Auxiliary Equations with Complex Roots. 

W5 2 

6 
- Undetermined coefficient method. 

- The superposition principle. 
W6 2 

7 
- Cauchy-Euler equations. 

- Applications of second Order ODEs. 
W7 2 

8 
- Applications (Contd). 

- Revision. 
W8 2 

9 Mid-term Exam. - Mid-term Exam. W9 2 

10 
Laplace 

Transform 

- Definitions and properties. 
- Inverse Laplace Transform. 

W10 2 

11 
- Inverse Laplace Transform (Contd). 

- Applications: solving initial value problems. 
W11 2 

12 Linear system of 

ODEs 

- Background: row reduction.  
- Solving system by elimination. 

W12 2 

13 - Solving system by elimination (Contd). W13 2 

14 
Numerical 

Methods. 

- Euler method. 
- Runge-Kutta method. 

W14 2 

15  - Revision for final exam. W15 2 

16  - Final Exam. W16 2 
 ػذد الأعبثُغ وانغبػبد انفؼهُخ

Number of Weeks /and Contact Hours Per Semester 
16 32 

                                     

Practical / Training/ Tutorials/ Exercises Aspects اندبَت انؼًهٍ يىظىػبد رُفُز خطخ   
 

 انشلى
Order 

 انزًبسٍَانًهبو / ػبد انؼًهٍ/ يىظى

Practical/Tutorials/ Exercises Aspects  
 الأعجىع

Week Due 
 انغبػبد انفؼهُخ

Cont. H 

1 
- Elementary concepts. 
- Classification of DEs. 

W1 2 

2 
- Separable equations. 
- Exact equations. 

W2 2 

3 
- Special integrating factors. 
- Linear equations. 

W3 2 

4 - Applications of First Order ODEs. W4 2 

5 
- Homogeneous equations with constant coefficients. 
- Auxiliary Equations with Complex Roots. 

W5 2 
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6 
- Undetermined coefficient method. 
- The superposition principle. 

W6 2 

7 
- Cauchy-Euler equations. 
- Applications of second Order ODEs. 

W7 2 

8 
- Applications (Contd). 
- Revision. 

W8 2 

9 - Mid-term Exam. W9 2 

10 
- Definitions and properties. 
- Inverse Laplace Transform. 

W10 2 

11 
- Inverse Laplace Transform (Contd). 
- Applications: solving initial value problems. W11 2 

12 
- Background: row reduction.  
- Solving system by elimination. 

W12 2 

13 
- Euler method. 
- Runge-Kutta method. 

W13 2 

14 - Final Exam. W14 2 

الأعبثُغ وانغبػبد انفؼهُخ إخًبنٍ  
Number of Weeks /and Contact Hours Per Semester 

14 28 

                                                                     

Teaching Strategies اعزشارُدُبد انزؼهُى وانزؼهى 
 Lectures 

 Cooperative learning 

 Problem solving 
 Self-Learning 

 Open Discussion 

 Web searching 
 Using Library 

 Group Projects   

                                                                        

Tasks and Assignments   الأَشطخ وانزكهُفبد
  

 و

No 

 انىاختانزكهُف/ 

Assignments 
َىع انزكهُف 

 )فشدٌ/ رؼبوٍَ(

 انذسخخ انًغزسمخ

Mark 
 أعجىع انزُفُز

Week Due 

1     

 Total Score 15/150  إخًبنٍ انذسخخ 
10/ 100 

 

                                              

Learning Assessment   انزؼهى رمىَى
 

 و
No 

 أعبنُت انزمىَى
Assessment Method 

 انزمىَى )أعجىع(يىػذ
Week Due 

 انذسخخ
Mark 

 % انىصٌ انُغجٍ
Proportion of Final 

Assessment 

1 
 الأَشطخ وانزكهُفبد

Tasks and Assignments 
During classes 15 10% 
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 Quiz W6 7.5 5%( 1كىص) 2

3 
 اخزجبس َصف انفصم

Midterm Exam 
W9 15 10% 

 Quiz W12 7.5 5%( 2كىص) 4

5 
 رًبسٍَ

Final Exam (practical) 
During classes 15 10% 

6 
 اخزجبس َهبَخ انفصم )َظشٌ(

Final Exam (theoretical) 
W16 90 60% 

 % Total  150 100انًدًىع 

 

Learning Resources   يصبدس انزؼهى 
 )اسن الوؤلف، سنة النشر، اسن الكتاب، دار النشر، تلذ النشر(. APAحسة نظام الوراجع  توثق

Required Textbook(s)  رضَذ ػٍ يشخؼٍُ( )لا انشئُغخ انًشاخغ  

1- Zill, D. G. (2010), A first course in differential equations  with modeling applications, 9th edition, 

Brooks/Cole, USA.  

2- Boyce, W. E. and Richard C. DiPrima, R. C. (2000), Elementary Differential Equations and 

Boundary Value Problems, 7
th

 edition, John Wiley & Sons, Inc. USA.  

Essential References    ذحانًشاخغ انًغبَ

1- Nagle, R. K. and Saff, E.B. (2000), Fundamental of differential equations, 5
th

 Edition, Addison 

Wesly Longman, USA. 

Electronic Materials and Web Sites etc.    انًصبدس الإنكزشوَُخ ويىالغ الإَزشَذ
 

                                                

Course Policies انًمشس ٍ  انعىاثػ وانغُبعبد انًزجؼخ ف
 

1 Class Attendance                                                                          حضور الفعاليات التعليمية 

- Students are expected to attend classes regularly and promptly. 

- The attendance should not be less than 80%. 

- If the student has been absent, he is responsible for finding out any missed material by consulting 

other students or going to the professor’s office hours. 

2 Tardy                                                                                                       الحضور المتأخر 

- Attendance and arriving on time for the class are necessary. If the student is late, he will be prevented from 
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class. 

3 Exam Attendance/Punctuality                                                                 ضوابط الامتحان  

- According to the rules the student gets absent in the exam of the course. 

4 Assignments & Projects                                                                        التعيينات والمشاريع 

- Papers survey or projects should be submitted by the time detriment by the professor. 

5 Cheating                                                                                                                                                الغش 

- According to the rules, cheating is a serious offense and will always result in an imposition of a penalty. The 

penalties that can be started from the range of canceling the result of the course to canceling the student’s 

admission. 

6 Plagiarism                                                                                                               الانتحال 

- Plagiarism is a serious offense and will always result in an imposition of a penalty. The penalties that can be 

started by making a zero mark for the work. 

7 Other policies                                                                                                سياسات أخرى 

- The student should by a commitment by the rules inside class and university. Therefore, he is expected to 

show respect for his classmate, instructors & others. 

 


