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Section Concerning the Student

1. Course Code: MATHS 205 ydell 30y .1
2. Course Title Differential Equations el w2
3. College: College of Science S 3
4. Department: Department of Mathematics el .4
5. Academic Program: Bachelor of Science in Mathematics (Y bl 5
6. Course Credits: 3-0-3 Bosiaedl Gleldl sde .6
bW ldg 5,80l Sgiuns .7

7. Course NQF Level 6 eSlngoll 2oyl
8. Notional Hours: 133 AV el sue .8
. Jyiel Busias)l Cleldldue .9

b 13 e

9. NQF Credits eSMbgall gl U3 iy
10. Prerequisite: MATHS 132 1y shel) Grandl Cllazedl .10
11. Lectures Timing & Location: TBA 1Py Bpploxall cB9 .11

12. General Mode of Teaching 1
aJas Tranditi | HNEY]] A aladl Jaoidl

A e S randitiona olaidly edaild o 12
13. Course Coordinator: TBA Ushedl Guie .13
14. course Instructor: TBA Uyl puyde .14
15. Office Hours and Location: TBA g9 duiSe)l wlsldl .15
16. Instructor’s Email: TBA 1)l pued 39ASIYI Al 16
17. Academic Year: Click or tap here to enter text. 1Y Ll 17
18. semester: J9Y! Jsadll First Semester (bl Jiadll .18
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19. Textbook(s):

pdell Ayl aS)l .19

Fundamentals of Differential Equations by Nagle-Saff-Snider, 9th Edition, Pearson.

20. References:

2=zl .20

Elementary Differential Equations by Boyce-Diprima-Meade.

21. other learning resources used

(e.g. e-Learning, field visits, periodicals, software, etc.):

Al b ¢ 39 ASIVI plaill 2 Jlio ) 5y jolbas .21
(oo E € ySgmaS Tmolys cilygd

www.blackboard.uob.edu.bh

22. Course Description (as published in the College

Catalogue):

AU s (§ 299 Los ) p il Carogd .22

Differential equations of first order and their solutions. Separable and exact equations. Equations convertible
to separable type. Higher order linear ODE’s with constant coefficients (homogeneous and nonhomogeneous).
Power series method for second order linear equations. Variation of parameters.

Laplace transform techniques. Applications of differential equations.

23. Course Intended Learning Outcomes

(3 to 5 CILOs):

(CILOS) ol pladl cilmyes .23
(Aelad ©layses 5 ) 3)

1. Explain the basic concepts and terminologies of differential equations.

2. Solve first order separable, exact, homogenous and linear differential equations and initial value problems.

3. Solve ordinary differential equations of any order using variation of parameters, undetermined coefficients and

power series methods

4. Use Laplace transform techniques to solve differential equations.

5. Apply differential equations techniques to solve real life problems.

24. Course Assessment Percentages (As per Regulations of By U3 Cnnzes) Dogiall gy @90l cdlud .24
Study and Examination at the University of Bahrain): oyl daslr (§ wliliadly

OTHERSa 20%

TEST#1 20%

TESTH#H2 20%

EXAM 40%

Total 100%

A This assessment includes regular assignments, homework, or quizzes with a minimum of two assessments per
semester. These assessments are usually conducted using e-learning tools such as Blackboard, WebAssign, and ALEKS.

25. Description of Topics Covered:

a3 iy @I legiogall iy .25

A Description
(e.g. chapter/experiment title) ’?_ |
goosal -

Chapterl: Introduction

We introduce ordinary differential equations, initial value problems and partial

differential equations. We define linear, nonlinear, homogeneous and
nonhomogeneous DE. We treat the existence and unicity theorem for the
solutions.

Chapter 2: First order Differential
equations

We solve the first order separable, homogeneous, linear and exact DE. We
present techniques of variation of parameters, integrating factors, and particular
solutions to a nonhomogeneous equation.

Chapter 3: Mathematical Models
and Numerical methods

Applications to DE include exponential growth, logistic equation and heating and
cooling of buildings.

Chapter 4: Second order linear
differential equations

We solve the second order linear DE with constant coefficients via the
characteristic equation. We study techniques of variation of parameters,
superposition principle and undetermined coefficients.

Chapter 6: Higher order DE

In this chapter, we generalize the techniques discussed in chapters 2 and 4 to
linear differential equations of order 3 and higher.

Chapter 7: Laplace transformation

We define and then use Laplace transform and inverse Laplace transform to
transform a given differential equation into an algebraic equation and then
solve it algebraically.

Chapter 8: Series Solutions of Des.

We use power series expansions to solve ODEs. and IVPs.
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26. Weekly Schedule (o) Jgudl .26
CILOs Teaching/Assessment
Week Date Topics Covered Ol ySeall Mode and Method
g oaw! & Ao g yaall anplgall bl dadasdl toig dixgie
(CILOS) s/ gy
1.1 Background
01 1.2 solution of IVP 1,2and5
2.2 Separable DEs
02 2.3 Linear DEs 1,2and5
2.4 Exact DEs
03 2.5 Special integrating factors 1,2and5
04 2.6 Substitutions and transformations 1,2and5
3.2 Compartmental analysis
o 3.3 Heating and cooling of buildings 1,2and>5
06 4.2 Homogeneous linear DEs 1,3
07 4.3 Auxiliary equations with complex roots 1,3
08 2;1 ;Jndeterrqlped cgeff|c||ents L3 Traditional Teaching
.5 Superposition principle ) S5
4.6 Variation of parameters
09 4.7 Variable coefficients DEs 13
10 6.1 Basic theory 13
6.2 Homogeneous Linear with constant coefficients ’
6.3 Undetermined coefficients
11 6.4 Method of variation of parameters 13
7.2 Laplace Transform Definition
12 7.3 Properties of Laplace 14
13 7.4 Inverse Laplace Transform 14
7.5 Solving IVP with Laplace transform ’
14 8.3 Power series solutions to linear DEs 1,4
15 Revision 1,2,3,4,5

27. Academic Integrity Statement:

‘a1 dnll oo .27

Students are to observe the highest level of honesty and academic ethics in pursuit
of their academic goals as per UOB Regulations of Student Conduct and Academic
Integrity, Anti-plagiarism Policies, and Students’ Rights and Responsibilities
Handbook. The consequences for cheating, plagiarism, unauthorized
collaboration, and other forms of academic dishonesty can be very serious and will
be dealt with as per the aforementioned policies and regulations.
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28. Attendance and Absence Regulations:

:ggﬂb_)}faaﬂ ‘aUa.a .28

Students are required to adhere to regular attendance for class lectures and
practical sessions, as determined by the nature of the course, as per Article (33), of
Regulations of Study and Examination at the University of Bahrain.

ey dadanlly dudall Oleludd @laziall jguasl AR Ml ¢ye a8 g3
donlz (§ OUlxiadly dwhlll plas oo ¢(33) Bolel) Wby «)yhall dapb
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https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-7-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic-1.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/4-1-students_rights-1.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/2021/03/3-6-Anti-Plagiarism_Policy_130430b-2014-1-28-Arabic.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/%D9%86%D8%B8%D8%A7%D9%85-%D8%A7%D9%84%D8%AF%D8%B1%D8%A7%D8%B3%D8%A9-%D9%88%D8%A7%D9%84%D8%A7%D9%85%D8%AA%D8%AD%D8%A7%D9%86%D8%A7%D8%AA-%D8%A7%D9%84%D9%85%D8%AD%D8%AF%D8%AB_removed.pdf
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar
https://uobhomesiteprod.s3.me-south-1.amazonaws.com/site-prod/uploads/Study_and_Examination_System_Sep2023.pdf?lang=ar



