


Course specifications of
Mathematics (2)_E - PHM 112E  
University: Ain Shams                                                              Faculty: Engineering		
	Program on which the course is given:
	All 3 Electrical Engineering programs.

	Major or minor element of program :
	N.A.

	Department offering the program :
	All 3 Electrical Engineering Departments

	Department offering the course:
	Engineering Physics and Mathematics

	Academic year/ Level:
	second year, First and Second semester

	Date of specification approval:
	 



A- Basic Information

	Title:
	Mathematics (2)_E
	Code:
	PHM-112E

	Credit Hours:
	N.A.
	Lecture:
	4

	Tutorial :
	2
	Practical:
	0

	Total:
	6



B- Professional Information
1- Overall aims of course
By the end of the course the students will be able to:
· Deal with basic concepts of functions of several variables such as domain, limits, and continuity.
· Evaluate partial derivatives directly or by chain rule.
· Find extreme values and apply the method of Lagrange multipliers.
· Evaluate all types of multiple, line, and surface integrals in different coordinate systems.
· Derive, know, and use expansions of elementary functions of one and several variables.
· Solve differential equations of the first and higher orders by almost all known methods and apply them to physical and engineering problems.
· Expand periodic functions into Fourier series.
· Identify and classify partial differential equations, and solve applied initial and boundary value problems by D’Alambert’s and separation of variables methods.
· Define Laplace transform and its properties, and apply it to solve differential and integral equations related to electrical and mechanical problems.
· Use all concepts related to vector analysis, and the applications of the divergence and Stoke’s theorems.
· Use Lagrange’s, Newton’s divided difference, Newton’s forward and backward methods to find a polynomial that interpolates a tabulated data.





2- Intended learning outcomes of course (ILOs)
a. Knowledge and understanding
a1 – Define fundamental concepts of linear differential equations with constant coefficients.
a2 - Define fundamental concepts of functions of several variables including limits and continuity.
a3 - Define fundamental concepts of chain rule and Lagrange multipliers.
a4 – Describe fundamental concepts of double, triple, line, and surface integrals, Green’s theorem. 
a5 - Describe fundamental concepts of Fourier series.
a6 - Describe fundamental concepts of Laplace transform.
a7 – Define partial differential equations.
a8 – Use interpolation and curve fitting.
a9 – Define basic concepts of vector analysis

b. Intellectual skills
b1 – Use techniques of differential equations to solve many of engineering problems he may face.
b2 – Apply multiple integral techniques to electrical problems.
b3 – Apply curve fitting techniques on experimental data.
b4 – Demonstrate ability to utilize integral transform analysis to solve various problems

c. Professional and practical skills
c1 – Differentiating between scalar field and vector field analyses.
c2 – Solving differential equations modeling electrical engineering problems.
c3 – Analyzing various types of signals using Fourier series and Laplace transform.
c4 – Modeling data using curve fitting and interpolation.

d. General and transferable skills
d1 – Apply different mathematical methods in practical engineering problems.
d2 – Compare theoretical and practical problems.














3- Contents

	No
	Course Content
	Lecture
(hours)
	Tutorials
	Total

	1
	Ordinary Differential Equations
	16
	8
	24

	2
	Linear Differential Equations with
Constant Coefficients
	16
	8
	24

	3
	Expansion of Functions
	6
	2
	8

	4
	Functions of several variables
	8
	4
	12

	5
	Multiple integrals 
	10
	4
	14

	6
	Extrema and Laplace transform
	15
	6
	21

	7
	Fourier series
	10
	4
	14

	8
	Partial differential equations
	18
	10
	28

	9
	Vector Analysis
	18
	12
	30

	10
	Interpolation & Curve Fitting
	3
	2
	5

	
	Total Teaching Hours
	120
	60
	180



4- Assessment schedule

	Assessment method
	No
	Description
	Week No
	Weight (%)

	Attendance
Attendance
	1
	Attendance
Attendance
	Week 2
	3

	Assignments
Assignments
	2
	Assignment 1
	Week 7
	3

	Quiz
	3
	Quiz
	Week 8
	3

	Midterm Exams
	4
	Midterm Exams
	Week 9
	16

	Assignments
Assignments
	5
	Assignment 2
	Week 12
	3

	Final Exam
	6
	Final Term Exam
	Week 15
	72

	Total
	100




5- List of references
5. 1 Course notes
-Math Staff memebers, "Engineering Mathematics (2) Part A"
        -Math Staff memebers, "Engineering Mathematics (2) Part B"
5. 2 Essential books (text books)
- E.Kreyszig, "Advanced Engineering Mathematics", John Wiley & Sonds, 
  1998 or later.
- E.W. Swokowski, M. Olinick and others, "Calculus", PWS Publ. Co.,
    Eighth Ed., 2002 or any subsequent edition.


6- Facilities required for teaching and learning
· Appropriate teaching class including presentation board. 
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Learning Method /ILO Matrix
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	Course Coordinator:
	Prof. Dr. Moshira. M. Amin

	Head of Department:
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