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Course Specifications
1. Basic Information
	PHM 013s
	Mathematics (2)
	3 CH

	Prerequisites
	PHM 012s – Mathematics (1)

	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3 H
	2 H
	

	Required SWL
	125 H
	Equivalent ECTS
	5

	Course Content

	According to Bylaw 2018:

Functions of Several Variables, Partial Differentiation, Applications of Partial Differentiation, Quadric Surfaces, Coordinate Systems, Multiple Integrals and applications, Line Integral, Green’s Theorem, Linear System of Equations, Matrix Algebra, Eigenvalues 


	Used in Program / Level

	Program Name or requirement
	Study Level

	Faculty Requirements
	Level 0

	
	

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	20 %
	 20 %
	0 %
	 60 %

	Exam Duration [Hours]
	1 H
	
	2 H

	Equivalent to other course in another university

	University
	NA

	Course code and title
	NA




2. Course Aims

The aim of this course is to provide students with Deep Knowledge for quadratic surfaces, functions of several variables and partial differentiation.  As well as solve multiple integrals. Volumes and Mass of different surfaces to be estimated. 
3. Competencies and LOs Mapping 

A1. Develop and illustrate quadratic surfaces, functions of several variables,   Eigen values and Eigen vectors. 
A2. Develop and evaluate multiple integrals and illustrate the Eigen values and Eigen vectors in some engineering applications. 
[bookmark: _Hlk62555993]
Learning Outcomes - LOs
	Cognitive Domain

	1
	Illustrate quadratic surfaces, functions of several variables and calculate Eigen values and Eigen vectors.

	2
	Calculate  multiple integrals.

	Psychomotor Domain

	3
	Draft different surfaces and verify their volumes and center of mass.

	4
	NA

	Affective Domain

	5
	Discuss the use of different surfaces in some engineering applications. 

	6
	NA



Mapping
	Los
	Competences 

	
	A1
	A2
	

	Cognitive Domain

	1
	●
	
	

	2
	●
	
	

	Psychomotor Domaine

	3
	
	●
	 

	Affective Domaine

	4
	
	●
	


4. Assessment and Feedback Strategy
     -  Assignments (written)
·  Quizzes  (Online)
·  Midterm  ( written)
· Written Final Examination
 
5. Teaching and Learning Methods
            Lectures   (Online Sessions using Microsoft Teams plat form)
· Tutorials  (Online Sessions using Microsoft Teams plat form)
· Self learning
6. List of References
· James Stewart, “Calculus”, Metric International Version, 6e, 2015. Brooks/Cole Pub.
(EKB) - ISBN: 9780495383628
· H.Anton, "Elementary Linear Algebra with Applications", Brooks/Cole Pub.9e, 2016.(EKB) - ISBN:   0471433292.

7. Study Plan
	Week
	Course Contents 
	Lecture
Hours
	Tutorial
Hours

	1
	Vectors and geometry of space, quadratic surfaces.
	3
	2

	2
	Functions of several variables and partial derivatives.
	3
	2

	3
	Applications of partial derivatives.
	3
	2

	4
	Double integrals over rectangular regions.
	3
	2

	5
	Double integrals over general regions.
	3
	2

	6
	Double integrals in polar coordinates
	3
	2

	7
	Applications of double integrals.
	3
	2

	8
	Triple integrals (Part I)- Midterm.
	3
	2

	9
	Triple integrals in cylindrical and spherical coordinates.
	3
	2

	10
	Applications of triple integrals 
	3
	2

	11
	Line integrals.
	3
	2

	12
	Green’s theorem 
	3
	2

	13
	Introduction to Eigen values and Eigen vectors
	3
	2

	14
	Applications of Eigen values and Eigen vectors
	3
	2

	15
	General Revision
	3
	2

	Total Number of Hours
	45
	30




8. Course Content / LOs Matrix

	Topic
	Course Content
	1
	2
	3
	4

	1
	Vectors and geometry of space, quadratic surfaces.
	
	
	
	

	2
	Functions of several variables and partial derivatives.
	
	
	
	

	3
	Applications of partial derivatives.
	
	
	
	

	4
	Double integrals over rectangular regions.
	
	
	
	

	5
	Double integrals over general regions.
	
	
	
	

	6
	Double integrals in polar coordinates
	
	
	
	

	7
	Applications of double integrals.
	
	
	
	

	8
	Triple integrals (Part I)- Midterm.
	
	
	
	

	9
	Triple integrals in cylindrical and spherical coordinates.
	
	
	
	

	10
	Applications of triple integrals 
	
	
	
	

	11
	Line integrals.
	
	
	
	

	12
	Green’s theorem 
	
	
	
	

	13
	Eigen values and Eigen vectors
	
	
	
	

	14
	Applications of Eigen values and Eigen vectors
	
	
	
	

	15
	General Revision
	
	
	
	


9. Assessment Methods  / LOs Matrix  

	Assessment
	1
	2
	3
	4

	Assignments (written)
	
	
	
	

	Quizzes (Online)
	
	
	
	

	Mid-Term Exam (written)
	
	
	
	

	Final Exam (written)
	
	
	
	


10.  Learning Method / LOs Matrix
	Learning Method
	1
	2
	3
	4

	Interactive Lectures (Online)
	
	
	
	

	Interactive Tutorials (Online)
	
	
	
	

	Problem Solving  and  Self - Readings
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