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Section Concerning the Student

1. Course Code: MATHS 205 siell 3oy .1
2. Course Title Differential Equations Dol euel .2
3. College: College of Science A 3
4. Department: Department of Mathematics ewdl .4
Bachelor of Science in .
; . : Y ol

5. Academic Program: Statistics and Data Science @23 Mgabidh .5
6. Course Credits: 3-0-3 Bzl Oleldl sde .6
bW 339 yydall Sgams .7

7. Course NQF Level 6 eStagall byl
8. Notional Hours: 133 ol dY oleldl sue .8

. el Buaiacll Oleludl sue

o 13 s

9. NQF Credits cesngall alogl U3 Uids
10. Prerequisite: MATHS 132 il Gramedl Cllaioadl .10
11. Lectures Timing & Location: TBA gy Brploeall ey .11

12. General Mode of Teaching T
adas Tranditi | NEY| W aladl Jaaddl |

i) e TRV randitiona olaidly eudail o 12
13. Course Coordinator: TBA Uyhell Guwie .13
14. course Instructor: TBA Usdall puyde .14
15. Office Hours and Location: TBA g g duwSell leldl .15
16. Instructor’s Email: TBA 180l el 39 ASIYI WAl .16
17. Academic Year: Click or tap here to enter text. 4By Ll 17
18. semester: Jo¥! Jsadll First Semester fgebl Jiadll .18
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19. Textbook(s): il dewlydl CaSUI .19

Nagle, R. K., Saff, E. B., & Snider, A. D. (2021). Fundamentals of Differential Equations (10th ed.). Pearson.

20. References: 2=ledl 20

Boyce, W. E., DiPrima, R. C., & Meade, D. B. (2021).
Elementary Differential Equations and Boundary Value Problems (12th ed.). Wiley.

21. other learning resources used cdilure ) ¢ 39 ASIVI @ladl : JUio ) 5y yolae 21
(e.g. e-Learning, field visits, periodicals, software, etc.): ((+n B €y ganaS eolys clygd

www.blackboard.uob.edu.bh

22. Course Description (as published in the College AU s § 29 borsw ) ypiall Chuogi .22
Catalogue):

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 (CILOs) 5,2l ol Glye .23
(3 to 5 CILOs): H(deodal Wly5e0 5 ) 3)
1. Explain the basic concepts and terminologies of differential equations.

Il

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 Balyoll P Counzes) Dogial! Loy gl Collud .24
Study and Examination at the University of Bahrain): ool dnaler § Cllxiadlg

ASSIGNMENTS (Independent Learning) 20%

TEST#1 20%

TEST#2 20%

FINAL EXAM 40%

Active Class Engagement & Discussion 00%

Total 100%

25. Description of Topics Covered: ols s I Clegaogall Laoy .25

Topic Title ..
D
(e.g. chapter/experiment title) eslcrl[?ft,lt)n
[
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 We solve the first order separable, homogeneous, linear and exact DE. We
equations present techniques of variation of parameters, integrating factors, and
particular solutions to a nonhomogeneous equation.
Chapter 3: Mathematical Models Applications to DE include exponential growth, logistic equation and heating
and Numerical methods and cooling of buildings.
Chapter 4: Second order linear We solve the second order linear DE with constant coefficients via the
differential equations 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 (ol Jgunll .26
CILOs Teaching/Assessment
Week Date Topics Covered il ySeall Mode and Method
Egrwl Wl 49 yaall auolgell Dbl dradasdl taoig dxgio
(CILOSs) s/ gyl
1.1 Background
01 1.2 solution of IVP 1,2and>5
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
L3 3.3 Heating and cooling of buildings 1,2and 5
06 4.2 Homogeneous linear DEs 1,3
07 4.3 Aucxiliary equations with complex roots 1,3
08 jg ;Jndetern?lped c9eff|(:||ents - Traditional Teaching
.5 Superposition principle , Sl
4.6 Variation of parameters
09 4.7 Variable coefficients DEs L3
10 6.1 Basic theory 13
6.2 Homogeneous Linear with constant coefficients ’
6.3 Undetermined coefficients
1 6.4 Method of variation of parameters 13
7.2 Laplace Transform Definition
12 7.3 Properties of Laplace 1,4
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:

i 8Yl daldl 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.

00 8393 Cuo a8 sl (§ Olasliod Ol paie dnlilg Busall piny
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28. Attendance and Absence Regulations:

!gl,g..ﬂl_g)’.g'a:dl 'auaa .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.

ddaslly L)l Olelall elatall jepsll AN CMall o abeid
@ SUlxteYlg duhddl plas e ¢(33) Bolald LBy «)yhall dauds Casuny
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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



