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Course Information 

 

Course name: Differential Equations (1) 

Course number: 204 

Course meeting times: 
 

 Sun Mon Tue Wed Thu 

Time 9-10 

 

 9-10 

1-2 

 9-10 

 

 

Place: Room: 115  

Course website address: http://esimbawa.kau.edu.sa 

Course prerequisites and requirements: 
 

Course name Course number 

Calculus 202 
 

 



Contents: *Introduction to differential equations  

*First order differential equations  

* Higher order differential equations 

* The Laplace Transform 

 

 

 

 

Important Dates: 

 

Exam 1 Tuesday 28\5\1437 

from 2-3:30 

Exam 2 Thursday 14\7\1437 

from 2-3:30 
 

  

Course Objectives 

 

 

By the end of the course the student will be able to: 

 Classify and identify different types of differential equations 

 Solve important classes of ordinary differential equations of the first ,second and higher orders  

 Model some real life problems using differential equations and interpret the solution 

 Apply the Laplace Transform to solve differential equations 

 Use mathematical software to solve differential equations and draw vector fields and solutions 

 Use reasoning and critical thinking to solve problems 

   

 

 

Learning Resources 

 

Textbooks: 1.  A first course in differential equations with modeling applications 

     Author: Dennis G. Zill 

2. Fundamentals of differential equations 

     Author: Nagel, Saff and Snider  

  

  

 



 

Course Requirements and Grading 

 

Student assessment: 
(A clear rationale and policy on grading) 

Test 1             20%  

Test 2             20%  

Project           10% 

Homework    15%  

Final              35%   
 

No makeup tests will be given. If a student misses a test with my approval, the score 

on the final exam will be used to replace the missing test score.  In the event that a 

student misses a test without my approval, a zero will be assigned for that test score.  

Approval must be obtained in advance if at all possible 

 

Expectations from students: 
(Attitudes, involvement, behaviors, skills, and ethics) 

I aim to treat all students with respect and fairness.  Since I expect the same 

consideration, please observe the following courtesies: 

Attendance at each scheduled class meeting is expected. A DN will be given if the 

student misses 25% of the classes 

 

All assignments must be handed in on time. No late assignment will be allowed 

   

Arrive for class on time.  Late class arrivals are disruptive and inconsiderate; 

moreover, they may be regarded as absences.  Students who frequently arrive late may 

be asked not to return to class.  

Silence cell phones.  Use of cell phones in the class room will not be permitted; you 

should not bring one into the classroom unless the ringer is turned OFF.  Students in 

violation of this policy may be asked to leave class. 

  

                                                                       

 
 

 



 

 

 
 

Math 204 Syllabus 

 

Textbook : A First Course in Differential Equations, Ninth Edition, Author : Dennis G. Zill 
 

 
Chapter Title Section Theoretical (Definitions & Theorem) Exam. Exer. 

Ch1: Introduction 
to Differential           
Equations 

1.1 Definitions 
and Terminology 

Definition 1.1.1, Classification by Type, 
Classification by Order, Classification by 

Linearity, Definition 1.1.2, Interval of 
Solution, Explicit and Implicit Solutions, 
Definition 1.1.3. Families of Solutions, 
Systems of DEs, Remarks  

1-4 2,5,10, 22,37 

1.2 Initial-Value 
Problems 

Introduction, First and Second-order IVP, 

Existence & Uniqueness, Theorem 1.2.1, 
Interval of Existence/Uniqueness, Remarks  

2-5 18,27 

Ch2: First 
order 

Differential 
Equations 

 

2.1 Solution curve 
without a solution 

Direction fields, Autonomous first-order 
Des, Critical Points, Equilibrium Solutions, 
Solution Curves, Attractors and Repellers, 

Autonomous DEs and Direction Fields 

1-4 21 

2.2 Separable 
Equations 

Definition 2.2.1, Losing a Solution 
Solutions Defined by Integrals, Remarks  

1- 5 20,22,28 

2.3 Linear 
Equations 

Definition 2.3.1, Method of Solution, 
Discontinuous Coefficients, Remarks  

1-6 
 

17, 35 

2.4 Exact 
Equations 

Introduction, Definition 2.4.1, Theorem 
2.4.1, An Integrating Factor, Remarks  
 

1-4 
 

38 

2.5 Solution by 

Substitutions 

Homogenous Equations, Bernoulli’s 
Equations, Reduction to Separation of 

Variables  
  

1-3 13,15,29,30,35, 

Ch3:Modeling 
with First-Order 

Differential 
3.1 Linear Models 

Growth and Decay, Carbon Dating, 
Newton's Law of Cooling/Warming 

1-4  



Equations 

Chapter Title Section Theoretical (Definitions & Theorem) Examp. Exer. 

Ch4: Higher 
order 
Differential 
Equations 

 

4.1 Preliminary 
Theory 

Theorem 4.1.1, Differential Operators, 
Theorem 4.1.2, Definition 4.1.1, Definition 
4.1.2, Theorem 4.1.3, Definition 4.1.3, 
Theorem 4.1.4, Theorem 4.1.5, Theorem 
4.1.6, Theorem 4.1.7, Remarks       

2,3,4,5,7
,9-11 

30 

4.2 Reduction of 
order 

Reduction of order, General case 1,2  

4.3 Homogeneous 
Linear Equations 
with Constant 
Coefficients 

Introduction, Auxiliary Equation 
 

1,3,4 30,40 

4.4 Undetermined 

Coefficients 

Introduction, Particular Solution Using 

Undetermined Coefficients, Remarks       
1-11 41 

4.5 Undetermined 
Coefficients – 
Annihilator 
Approach 

Undetermined Coefficients – Annihilator 
Approach, Remarks  

1-7 26, 70 

4.6 Variation of 
Parameters 

Assumptions, Particular Solution Using 
Variation of Parameters, Remarks       

1,2 
 
14,18 
 

4.7 Cauchy- Euler 

Equation 

7 Cauchy- Euler Equation, Method of 
Solution, Reduction to Constant 

Coefficients  

1-5 
24 

     

4.8 Solving 
System of DEs by  
Elimination 

Solution by  Elimination 1,2 9 

 
 
 
 
 
 



 
 
 

 
 

Chapter Title Section Theoretical (Definitions & Theorem) Examp. Exer. 

Ch7: The 
Laplace 
Transform 

 

7.1 Definition 
of Laplace 
Transform 
 

Definition 7.1.1, Theorem 7.1.1, Definition 
7.1.2, Theorem 7.1.2, Theorem 7.1.3, 
Remarks       

1-5 
26,36,38,40, 
 

7.2 Inverse 
Transform and 
Transform of 
Derivatives 

Theorem 7.2.1, Theorem 7.2.2, Remarks  

 
1-5 
 29 

7.3 

Operational 
Properties I  

Theorem 7.3.1, Definition 7.3.1, Theorem 
7.3.2, Alternative Form of Theorem 7.3.2 

 

1-4 17 

7.4 
Operational 

Properties II 

Theorem 7.4.1, Transform of Integrals, 
Theorem 7.4.2 

 
1-4 21,23,31 

 

 

 

 

 
 

 

 

 
 

 

 

 



 

 

 
 

 يعهويبد رفصيهيخ عن انًبدح

 

 أولا: روشيع اندزجبد

دسجخ الاخزجبس اٌذٚسي الأٚي ٚاٌزي سٍىْٛ فً اٌجبة الأٚي ٚاٌثبًٔ 02  

دسجخ الاخزجبس اٌذٚسي اٌثبًٔ ٚاٌزي سٍىْٛ فً اٌجبة اٌشاثغ 02  

دسجخ الاخزجبس إٌٙبئً 53  

دسجبد ِششٚع رغجٍمً 02  

ٌٍسىشٓدسجخ  03  

  

 ثبنيب: انواججبد

.ٚضغ اٌزّبسٌٓ ِغجٛػخ فً ِٛالغ أسزبراد اٌّبدح وً أسجٛع ٚسزؼغى اٌغبٌجبد أسجٛػب وبِلا ٌحً اٌزّبسٌٓسٍزُ   

 

 انغيبة عن الاخزجبزاد

 ِجّٛع دسجبرٙب احزسبة ٔسجخ ِٓ زٌُ( اٌّبدح خلاي أسجٛع ِٓ الاخزجبس لأسزبرح سٌٍُ)ثؼزس ِمجٛي  الاخزجبساد اٌذٚسٌخاٌغبٌجخ ػٓ أحذ  بةًٍ حبٌخ غف

 احزسبة دسجخ صفش ٌٙزا الاخزجبس زٍُس, اٌغبٌجخ ػٓ أحذ الاخزجبساد ثذْٚ ػزس بةٍحبٌخ غ فً

ٚ أْ  اٌّحبضشاد ِٓ ِجّٛع% 03ػٓ  بةٍٔسجخ اٌغ ذٌٚ لا رز خ وٍٙبٌاٌذٚسالاخزجبساد  حضشداٌغبٌجخ ِىزًّ اْ رىْٛ  شٌٍٍحصٛي ػٍى دسجخ غ شزشطٌ 

 خٍٍّاٌؼزس ِمجٛي ِٓ اٌشؤْٚ اٌزؼٍ ىٌْٛ

 

 

 

 

 

 



 

 يشسوع رطجيقي نهًبدح
 

 يوضوع انًشسوع:
 

أحذ ٚوزٌه اسزخذاَ  رغجٍك ٚالؼً ػٍى اٌّؼبدلاد اٌزفبضٍٍخ اٌؼبدٌخ ٚ صٍبغخ اٌّؼبدٌخ ٚ حٍٙب ثبٌغشق اٌزً رؼٍّزٙب اٌغبٌجخ فً ٘زٖ اٌّبدح
 .ٌحً اٌّؼبدٌخ ٚسسُ اٌحٍٛي (maple, matlab, scientific workplace)اٌجشاِج اٌشٌبضٍخ 

 

 رعهيًبد هبيخ:

 

  وً عبٌجخ فً (. اٌىزشٍٚٔخ ٚ ٚسلٍخ)عبٌجبد فً ِجّٛػخ ٚاحذح ٌؼًّ اٌّششٚع ػٍى أْ ٌزُ رمذٌُ ٔسخخ ٚاحذح لأسزبرح اٌّبدح  4-3رشزشن
 .جبثخ ػٓ الأسئٍخ اٌّٛجٙخ ِٓ أسزبرح اٌّبدحاٌّجّٛػخ ِسؤٌٚخ ػٓ ششح اٌّششٚع ٚ الإ

 و لا يًكن ركساز انًواضيع ثين انًجًوعبدقجم انجدء ثبنًشسوع  الأسزبذح و اثلاغ بستعهي كم يجًوعخ اخزيبز يوضوع ين.  

  ػٍى اٌّجّٛػخ رسٍٍُ ٔسخخ ِغجٛػخ ِٓ اٌّششٚع ػٍى ٚسقA4   ِذثسخ ِٓ اٌشوٓ الأٌسش اٌؼٍٛي ػٍى أْ لا رمً  21ٚ ِمبس اٌخظ ٚ
 .ٛط أٚ اسسبٌٙب ثبلإًٌٍّٚ وزٌه ٌزُ رسٍٍُ ٔسخخ اٌىزشٍٚٔخ ِٓ اٌّششٚع ػٍى لشص ِضغ. 3ػذد اٌصفحبد ػٓ 

 ِزٓ . ٌجت أْ ٌحزٛي اٌّششٚع ػٍى صفحخ اٌغلاف ٚ فٍٗ أسّبء اٌغبٌجبد ٚ أسلبِٙٓ اٌجبِؼٍخ ٚ اسُ ٚ سلُ اٌّبدح ٚ ػٕٛاْ اٌّششٚع ٚ
 .ششٚعٌٛجذ فً الأسفً ِؼٍِٛبد ػٓ ِزٓ اٌّ(.  اٌّزٓ ٌٓ ٌزُ رمٍٍُ اٌجحث فً حبٌخ ػذَ احزٛائٗ ػٍى اٌجٕٛد اٌّزوٛسح فً)اٌّششٚع 

  ًِغ اٌؼٍُ أٔٗ . شبسح ٌٍّشجغ اٌزي اسزؼبٔذ ثِٗٓ اٌّشاجغ ِغ الإ( الاسزلاي)ٌجت ػٍى اٌغبٌجخ اٌىزبثخ ثأسٍٛثٙب اٌخبص ٚ ػذَ إٌمً اٌحشف
 %.33سٍزُ اٌزأوذ ِٓ رٌه ػٓ عشٌك ثشٔبِج الاسزلاي ٚ ٔسجخ الاسزلاي اٌّسّٛحخ ً٘ 

 ٍِٛبد حٛي ِٛضٛع اٌّششٚع حزى الأزٙبء ِٓ ِٕبلشزٗ ِغ أسزبرح اٌّبدحغٍش ِسّٛح ٌغبٌجبد اٌّجّٛػبد اٌّخزٍفخ رٕبٚي ِؼ. 

 زجت 71حدد آخس يوو نزسهيى انًشسوع هو الأ. 

   ًانحضوز وقذ انًنبقشخ عهي جًيع أفساد انًجًوعخ )  ِٛػذ رحذدٖ الأسزبرح ِغ اٌّجّٛػخسٍزُ ِٕبلشخ اٌّششٚع ِٓ لجً أسزبرح اٌّبدح ف

 . (انغبئجخ و سيزى حدرف انطبنجخ

 

 



 

 :يحزويبد يزن انًشسوع

 

 ِمذِخ 

 ٚصف رفصًٍٍ ٌٍظب٘شح اٌّشاد دساسزٙب 

 صٍبغخ اٌّؼبدٌخ اٌزفبضٍٍخ اٌزً رصف اٌظب٘شح 

 فٍزُ إضبفخ اٌزبًٌ ثبٌٕسجخ ٌّؼبدلاد اٌذسجخ الأٌٚى :stability and direction field 

 ثبسزخذاَ أحذ اٌجشاِج اٌشٌبضٍخ حً اٌّؼبدٌخ اٌزفبضٍٍخ ٌذٌٚب ٚ 

  ًٍٍإٌزبئجرح 

 اٌخبرّخ 

 اٌّشاجغ 

 ثنود انزقييى:

 اندزجخ ثند انزقييى

 دزجخ نكم يوو رأخيسخسبزح  الانزصاو ثًوعد انزسهيى 

 3 انًحزوى انسيبضي صحيح

 2 جبثخ عن الأسئهخالإ

 1 انكزبثخ سهسخ و واضحخ

 1 الانزصاو ثكزبثخ جًيع انًحزويبد

 3 الاسزلال

 11 انًجًوع



 


