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A. Course Identification

-]

. Credit hours: 4 hrs

[

. Course type

a. Univerdty D College D Depattment J Oihers D
Reguired J Elective |_|

. Level'year at which this courseis offered: 4/2nd year

fal ] o

. Pre-requisites for this course (if anv): Theoretical Methods in Physics (1)

Lh

. Co-requisites for this course (if ar):

6. Mode of Instruction (mark all that apply)

No Mode of Instruction Contact Hours Percentage
1 Traditional classroom 40 1008%
2 Blended
3 | E-learning
4 | Distance learning
5 Other

7. Contact Hours (based on academic semester)

No Activity {Contact Hours
1 Lecture 40
z Lahoratory/Studio -
3 Tutorial -
4 Others (specity) Exam s/ Cuizzes -
Total 40

B. Course Objectives and L earning Outcomes

1. Course Description

This course 15 intended to introduce to Fourier series and Fourter Transforms as well as
ordinary differential equations with their various physics applications. Topics cover the basic
of Fourier series and Founer Transform s and how to apply them to expand afunction. In
addition, the course includes methods to solve differential equations (vanous orders),, an
introducti on to systems of differential equations, the Laplace transform, and the Green
functions. Applications of first-order linear differential equations and second-order linear
differential equations with constant coefficients will be alse studied

2. Course Main Objective

Thiz course 1s designed to supply students for a variety of mathematical methods that need for
advanced undergraduate and beginning graduate study in physical science and to develop a
solid background for those who will continue into the mathematics of advanced theoretical
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I physics

3. Course Learning Outcomes

Aligned
CLOs PLOs
1 | Enowledge and understanding:
1.1 E1(T)
1.2 K1(D, K2(T)
1.3 | Apply Fourter series and Fourier transform to related physics ElD, E2T)
applications.
14 | Eecognize several types of first and second ordinary differential ElD, K2l
ecquations and the appropriate methods to solve them.
15
2 | Skills:
2.1 | Explain the principles and properties of the discrete Fourter series and =2
Fourter transform together with their applications.
2.2 w2l
23 | Solve ordinary differential equations using standard methods like = 10T
separation of variables, anmiliary equation, integral transforms etc.
24 | Apply Laplace transforms to solve ordinary differential equations. = 10T
3 | Values:
2.1 | Participate effectivel v in multidisciplinary andfor interdisciplinary teams. | V2(D)
5 V1D, Va2(I)
a0 V1D
34 V1)
C. Course Content
Mo List of Topics Contact Hours
Fourier series and transforms:
FPeriodic Functions, Average Value of a Function, Fourier
1 Coefficients, Dirichlet Conditions, Complex Form of Founer 12
weries, Even and Odd Functions, Applications of Founer Series,
Parseval’s Theorem, Fourter Transforms.
First order ordinary differential equations:
5 weparable equations, linear 1st order equations, Bernoulli equation, g
Exact equations & integrating factors, Homogeneous equations,
Change of variables.
~second order ordinary differential equations:
Linear homogeneous equations, undamped & damped oscillator,
] Linear inhomogenecus equati ons, finding particul ar solutions, 12
Forced wibrations, Eesonance, General ordinary diff erential
equati onz, Fourter senes in Finding particular selutions.
Solution of Differential Equations by Laplace Transforms:
4 The Laplace Transform, Conwolution, The Dirac Delta Function, 2
Introduction to Green Functions.
Total 40
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D. Teaching and Assessment
1. Alignment of Course Learning Outcomes with Teaching Strategies and

A ssessment Methods
. Teaching Assessment
Code Course Learning Outcomes Strategies Methods
L0 ) Enowledge and Understanding
EBe familiar with the concepts of Fourter 1. Lectures.
1.1 | series, Fourter transform as well as Laplace | 2. Discussions
transforms. 50 olides: el
: o 1- Homework
Eecognize how to expand afunchonin a computer assignm ents
1.2 | Fourier senes, and under what conditions stmulation e
¢ : 2- Group Project
such an expansion 15 valid. software may be assignment
Eecognize and taste the physical meanings | vsed by t_he 2 Questi.on »
1.3 | Fourier series, Eouner transform and the teachers to clanfy e
related applications. concepts. :
_ _ class.
Regognmg several. types ofﬂrst and second | 4 _ Problems A Ferugia:
ordmarjf differential equations and the ;015”15 . quizzes, Mid-
appropri ate methods to solve them. - windents may be term. and final
14 asked to solve el
: some problems on
computer using
MATLAR
language.
2.0 | Skills
Explain the principles and properties of the | 1. Lectures.
2.1 | dizscrete Founer series and Founer 2. Discussions.
transform together with their applications. 3 Problems | 1- Homework
59 Tustify the necessity of using Fourier series | selving. assigntn ents.
: and Fourter transform in signal processing. | 4. Encourage the | 2- Group Project
Solve ordinary differential equations using | student to lock for | assignment.
53 standard methods like separation of the mformation in | 3- Question —
' variables, auxziliary equation, integral different ANEWET SE55101 111
transform s et references. clazs,
Apply Laplace transforms to sclve ordinary | 2 fsk the student | 4- _EXEIHS:
differential equations. to attend lectures | quizzes,
14 for practice solving | Midterm, and
: problem. final exams.
6. Define duties
for each chapter
30 | Values
Participate effectively tn multidi seiplinary 1. Evaluate the
el ; L
andfor interdisciplinary teams 1. ik eff orts of each
Lccepting different ideas and respecting " £ student in
3.2 s assignin ents ;
other opinions. 2, Clarify preparing the
Manage a proje.ct (m@ﬁelling ot simul ati on) i repott.
3.3 | with due attention to time and resource delivery of 2. Evaluate the
: kin t .
mana\gement. — assignments, go; 1n. Eamfs
'I'aka re.sponﬂb;htj.r atd take the course reports, and exam s L uati’on Bl
34 | instructions seriously. students
presentati ons.
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2. Assessment T asks for Students

# Assessment tasl* Week Due P:scmtage o Fakal
sessment Score

1 | Exercizes and HomeWorlcs Al weeks 10%

2 | Participation 1n activities and quizzes. A1l weeks 10%4

3 | Midterm exam 6 wreel A%

4 | Final exam End of the term S0%4

*Assessment task (1.e, written test, oral test, oral presertation, group project, essay, et
*Assesement task (e, written test, oral test, oral presertation, gyoup project, essay, et

E. Student Academic Counseling and Supp ort

Arrangements for awailahility of faculty and teaching staff for individual student
consultations and academic advice:

students are supervised by academic adwizers in physics Department and the timetables for

academic advice were given to the student each semester (Bhrs per weelk).

F. Learning Resources and Facilities

1.Learning Resources

Mary L. Boas, Mathematical methods in the Physical sciences,

Required Texthooks |5, o' gtion Tohn Wiley & Sons (2006). ISBN-13: 978-0471198260

1. IMathematical Methods for Physicists: & Comprehensive Guide 7th
edition, by George B Arfken, Hans I Weker, Frank E. Harni s,
A cademic Press 15 an imprint of Elzsewier (2013, ISBIT 978-0-12-

E ssential References 2846549

Daienias 2. Mathematical IMethods for Physics and Engineenng, by K. F
Eiley, I P. Hobson and 5. I Bence, Cambnidge University Press;
(2006), ISBN-13; 978-0521679718.
Electronic Materials
{Jther Learning
Materials B
2. Facilities Eequired
Ttem Resources
Accomm odation . . T eenirs room
(Classrocm g, laboratories demonstration
Labs
room #labsg, €).
T echnology Resources
(AV, data show, Smoart Board, software, data show, software
et
Other Hesources Hone
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Ttem Resources

(Bnecify, e g if specific laboratory
equiptnent i teoquired, list require ments of
attach a list)

G. Course Quality Evaluation

Linati Evaluators Evaluation Methods
AreasTssues
sStudent Feedback on .
: : Student Direct
Effectiveness of Teaching Han R
Evaluation of Teaching Department Indirect
Improvement of Teaching Program leaders Direct
uality of learning resources | Faculty Direct
Extent of achmvem ent of Program leaders Direct
course learning outcotmes

Evaluation areas(e g, Effectiveness of teaching and assessm ent, Extent of achie vem ent of ¢ ourse learning
outcote 5, Quaity of learning re sources, ete))

Evaluators(3tudents Faculty, Program Leaders, Peer Reviewer, Others (specify)

Asspssment Method s (Direct, Indirect)

H. Specification Approval Data

Council / Committee | Dt Atif Temail, Dr. Walid Belhadj and Prof. Ehaled Abhdel -Waged

Reference Mo.

Date
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