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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 and Electric Power  Engineering

	Major or minor element of Programs:
	(Not Applicable)

	Department offering the Program:
	Electrical Engineering

	Department offering the course:
	Engineering Mathematics and Physics

	Academic year/Semester:
	Level Two-3rd Semester

	Date of specification approval:
	November 2017


	
A- Basic Information

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

	
Credit Hours:
	
3 Cr. Hrs.

	Lectures:
	3 Hrs./week

	Tutorial:	
	2 Hrs.

	Total:	
	5 Hrs.



Prerequisite: MTH 112: Integration with applications and analytic geometry
                             (Credit Hours 3)

B- Professional Information
1- Catalog 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:
Overall aims of the course are:         
· Enrich students’ knowledge about several variables, multiple integrals, ordinary differential equations, and vector Analysis.
· Develop students’ skills to apply differential equations on applications related to electrical engineering.

3- Intended learning outcomes of course (ILOs):
a- Knowledge and understanding:
      By the end of this course the student should be able to:

	a1.
	Define the behavior of the function of several variables, multiple integrals, Vector analysis, and Ordinary differential equations.

	a2.
	Recognize the Limits, Continuity, and partial derivatives, extrema and constrained extrema of functions of 2 variables, double and triple integrals in Cartesian and Polar coordinates.

	a3.
	Illustrate the surface integral of scalar and vector fields, Divergence and Stock theorems, Jacobians, line integrals, cylindrical and spherical coordinates and its application,

	a4.
	Describe Ordinary differential equations, distinguish between the degree and the order, and know various methods of the solution,

	a5.
	Identify the general and particular solutions of O.D.E of the first order, second order, higher order.


b- Intellectual skills:
By the end of this course the student should be able to:



	b1.
	Apply theories, techniques of Vector analysis, Ordinary differential equations to solve electrical engineering problems

	b2.
	Think creatively in solving problems related to electrical engineering.


4- Course ILOs versus Program ILOs relation
See Appendix, table [1]







5- Course Contents:
	Weeks
	Topics
	Lect.
	Tut.
	Total

	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
	45
	30
	75



For the relation between the course contents and "Intended Learning Outcomes" (ILOs) see Appendix, table [2]
6- learning/teaching methods:
See Appendix, table [3]

7- Assessment Methods
                        See Appendix, table [4]




8-Weighing of Assessments
· Final exam	:							40%
· Semester work:…………………………………………………  ….50%
· First Mid Term Exam	                  ..  20%
· Second Mid Term Exam ………………  20%                       
· Quiz Exam …………………………… 5%
· Assignments …………………………..5%
· Participation and perfromance			                         10%

Total………………………………………………………..100%

9-List of references:
1. Text Book:
	Warren S.Wright, Dennis G.Zill : '' Advanced Engineering Mathematics'', Fifth             Edition, Jones &Bartlett Learning


2. Recommended Readings:
· Earl W. Swokowski, "Calculus with Analytic Geometry
	             Peter V. O'Neil, "Advanced Engineering Mathematics"
· [bookmark: materials]Larson, R, Edwards, B & Falvo, D 2004, Elementary linear algebra, 5th edn,
Houghton Mufflin, Boston, Massachusetts. 
· Stewart, J 2005, Calculus: concepts & contexts, 	3rd edn, Thomson/Brooks/Cole, Australia.
		
10-Facilities required for teaching and learning:
Library services
Recently published books
Student Advice and Information Center
Computer workstations
Internet web connection

Course coordinator:		Prof. Dr. Emil Sobhy Shoukralla
      Head of Department:                  Prof. Dr. Kamel Hassan
Date:    			             November 2017












Appendix

	Table [1]: Course ILOs/ Program ILOs Matrix


	
	Program ILOs

	
	
	d01
	d02
	d03
	d04
	d05
	d06
	d07
	d08
	d09

	
	
	
	
	
	
	
	
	
	
	

	Course ILOs
	a1. 
	
	
	
	
	
	
	
	
	

	
	a2. 
	
	
	
	
	
	
	
	
	

	
	a3. 
	
	
	
	
	
	
	
	
	

	
	a4. 
	
	
	
	
	
	
	
	
	

	
	a5. 
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	b1. 
	
	
	
	
	
	
	
	
	

	
	b2. 
	
	
	
	
	
	
	
	
	

	
	b3. 
	
	
	
	
	
	
	
	
	

	
	b4. 
	
	
	
	
	
	
	
	
	

	
	b5. 
	
	
	
	
	
	
	
	
	

	
	b6. 
	
	
	
	
	
	
	
	
	







Table [2]: Course Content/ILO Matrix

	
Topics
	a1
	a2
	a3
	a4
	a5
	b1
	b2

	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 theorems, Stokes's theorems. 
	●

	
	●
	
	
	
●
	
●

	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 Method/ILO Matrix

	Topic
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2

	Interactive Lecturing
	●
	●
	●
	●
	●
	●
	●
	●

	Discussion
	
	●
	●
	●
	●
	●
	●
	●

	Problem solving
	
	
	
	
	
	
	●
	●





Table [4]: Assessment Method/ILO Matrix

	Topic
	a1
	a2
	a3
	a4
	a5
	a6
	b1
	b2

	 Final Exam
	●
	●
	●
	●
	●
	●
	●
	●

	First Midterm Exam
	●
	
	●
	●
	●
	
	●
	●

	Second Midterm Exam
	●
	●
	
	
	
	
	●
	●

	Quizzes
	●
	●
	
	
	
	
	
	●

	Assignment
	
	
	
	●
	●
	●
	●
	●

	Participation and Performance
	●
	●
	●
	●
	●
	●
	●
	●

	Weight
	70 %
	30 %
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