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Course Specifications
MTH 211: Functions of several variables and Ordinary Differential equations
Program (s) on which the course is given:	B.Sc. in Electronics & Communication Engineering and Electrical Power Engineering
Major or minor element of programs:	           (Not Applicable)
Department offering the program:		Electrical Engineering Department
Department offering the course: 		Engineering Mathematics and Physics
Academic Level/Semester:	 		2nd Level – Fall 
Date of specification approval:		September 2019

A- Basic Information

Title: Functions of several variables and Ordinary Differential equations			Code:	MTH 211

Credit Hours:		3 Cr. Hrs.		
Contact Hours:
Lecture:		3 Hrs./week
Tutorial/Lab:		2 Hrs./week		
Total:			5 Hrs./week
Prerequisite:	MTH 112: Integration with applications and analytic geometry

B- Professional Information
1- Catalogue Course Description:
	Functions of several variables: Limits, Continuity, partial derivatives, Extrema and Constrained Extrema. Multiple integrals in Cartesian and Polar coordinates. Jacobians, Vector analysis: Scalar and vector fields, Gradient, Divergence, Curl and Directional derivative. Line integral, Green's theorem, Gauss's theorems, and Stoke theorem. Ordinary differential equations of the first and higher orders. Complementary and Particular solutions. Undetermined coefficients, and variation of parameters. Euler's equations and system of linear differential equations. Differential Operator method.


2- Overall Aims of the Course:

· Develop the students' knowledge about several variables, multiple integrals, ordinary differential equations, and vector Analysis.
· Develop student skills to perform basic mathematical models on electrical engineering applications.
3- Intended Learning Outcomes (ILOs) of the course:
a- Knowledge and Understanding:
By the end of this course the student should be able to:
a1. 		Identify vector and scalar quantities in calculus.
a2. 	Explain partial derivative for the functions of several variables.
a3. 	Define the line integral for both scalar and vector fields.
a4. 	Identify different types of first and higher order ordinary differential equations.
b- Intellectual Skills
By the end of this course the student should be able to:
b1. Solve electromagnetic engineering problems using theories of vector analysis. 
     b2. Solve the differential equations in electrical engineering problems.

c- Professional and Practical Skills
By the end of this course the student should be able to:
c1. Solve the different types of line integral problems.
c2. Apply the system of differential equations to solve electrical circuits problems.

d- General and Transferable Skills:
By the end of this course the student should be able to:
d1. Communicate effectively. 
The course ILOs are mapped to the program ILOs in Table (1) in the Appendix.


4- Course Contents:
	Week
	Topics
	Lec.
(Hrs.)
	Tutorial
(Hrs.)
	Total
(Hrs.)

	1,2
	Functions of several variables: Limits, Continuity, and partial derivatives, Chain rule. Tangent planes and normal lines, Extrema and Constrained Extrema.
	6
	4
	10

	3,4
	Multiple integrals:  Double integrals in Cartesian and Polar coordinates, Jacobians, Cylindrical and spherical coordinates
	6
	4
	10

	5,6
	Vector analysis: Scalar and vector fields, Surface integrals of scalar and vector functions, gradient, divergence, curl, directional derivative, Line integrals.
	6
	4
	10

	7,8
	Line integrals, Green's theorem, Gauss's theorem, Stoker's theorem and triple integrals in Cartesian and Polar coordinates.
	6
	4
	10

	9,10
	Ordinary differential equations: Equations of the first order: Separable, Homogenous, nearly Homogenous, Exact, Linear, Bernoulli. Ricatti.
	6
	4
	10

	11,12
	Higher order linear equations. Equations of the second order. Equations reducible to the first order. Complementary, and particular solutions.
	6
	4
	10

	13,14
	Methods of Undetermined coefficients, and variation of parameters. Euler's equation
	6
	4
	10

	15
	System of linear differential equations. Differential Operator method.
	3
	2
	5

	Total contact Hours
	45
	30
	75


The course contents are mapped to the course ILOs in Table (2) in the Appendix. 
5- Project Work:
	Activity
	Facility
	Title

	Project#1
	Computer Lab
	Visualizing Regions of Integration


6- Learning/Teaching Methods:
The learning/teaching methods are mapped to the course ILOs in Table (3) in the Appendix.
7- Assessment:
The assessment methods are mapped to the course ILOs in Table (4) in the Appendix.
8- List of references:
· WARREN S. WRIGHT, DENNIS G. ZILL, “Advanced Engineering Mathematics “,
Jones &Bartlett Learning Publisher Fifth Edition, 2009.
9- Facilities required for teaching and learning:
· White board.
· Data show for presentations.
· University Library


	Course coordinator:
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	Head of Department:
	Prof. Dr. Hosam Talaat
	

	Date:    
	September 2019
	



Appendix

	Table (1): Course ILOs/ Program ILOs Matrix

	
	
	Program ILOs

	
	
	A01
	B01
	C01
	D03

	
	
	Mathematics including differential and integral calculus, algebra and analytical geometry, differential equations, numerical analysis, complex & special functions, statistics and their applications on signal analysis.
	Apply mathematics and physics knowledge to solve engineering problems.
	Apply knowledge of mathematics, science, information technology, design, business context and engineering practice integrally to solve engineering problems.
	Communicate effectively.

	Course ILOs
	a1
	
	
	
	
	
	
	

	
	a2
	
	
	
	
	
	
	

	
	a3
	
	
	
	
	
	
	

	
	a4
	
	
	
	
	
	
	

	
	b1
	
	
	
	
	
	
	

	
	b2
	
	
	
	
	
	
	

	
	c1
	
	
	
	
	
	
	

	
	c2
	
	
	
	
	
	
	

	
	d1
	
	
	
	
	
	
	





	
Table (2): Course Contents/Course ILO Matrix

	
	Knowledge & Understanding
	Intellectual Skills
	Practical Skills
	General Skills

	Topic
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2 
	d1

	Functions of several variables: Limits, Continuity, and partial derivatives, Chain rule. Tangent planes and normal lines, Extrema and Constrained Extrema.
	
	
	
	
	
	
	
	
	

	Multiple integrals:  Double and triple integrals in Cartesian and Polar coordinates, Jacobians, Cylindrical and spherical coordinates.
	
	
	
	
	
	
	
	
	

	Vector analysis: Scalar and vector fields, Surface integrals of scalar and vector functions, gradient, divergence, curl, directional derivative, Line integrals, Green's theorem, Gauss's theorem, Stokes's theorem.
	
	
	
	
	
	
	
	
	

	Ordinary differential equations: Equations of the first order: Separable, Homogenous, nearly Homogenous, Exact, Linear, Bernoulli. Ricatti. 
	
	
	
	
	
	
	
	
	



	Higher order linear equations. Equations of the second order. Complementary and particular solutions. Undetermined coefficients, variation of parameters. Euler's equation, Equations reducible to the first order.
	
	
	
	
	
	
	
	
	

	System of linear differential equations. Differential Operator method.
	
	
	
	
	
	
	
	
	




Table (3): Learning-Teaching Method/Course ILO Matrix
	
	Knowledge & Understanding
	Intellectual Skills
	Practical Skills
	General Skills

	Learning/Teaching Method
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2
	d1

	Interactive Lecture
	
	
	
	
	
	
	
	
	

	Discussion
	
	
	
	
	
	
	
	
	

	Problem-based Learning
	
	
	
	
	
	
	
	
	

	Report
	
	
	
	
	
	
	
	
	





Table (4): Assessment Methods/Course ILO Matrix and Final Exam Blueprint
	
	Assessment 
	Marks
	a1
	a2
	a3
	a4
	b1
	b2
	c1
	c2
	d1

	Formative
	Mid- Exam I
	15
	 
	 
	 
	 
 
	 
	 
	 
	
	

	
	Mid- Exam 1I
	25
	 
	 
	 
	 
 
	 
	 
	 
	
	

	
	Quizzes
	10
	 
	 
	 
	 
 
	 
	 
	 
	
	

	
	Assignment
	5
	 
	 
	 
	 
 
	 
	 
	 
	
	

	
	Lab.Computer
	5
	
	
	
	
	
	
	
	
	

	Summative
	Final Exam
	40
	
	
	
	
	
	
	
	
	

	
	Marks Distribution
	18-22
	14-16
	4-6
	0
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