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Course Specification
1. Basic Information
	PHM022s
	Electricity and Magnetism
	3 CH

	Prerequisites
		




	Number of weekly Contact Hours

	Lecture
	Tutorial
	Laboratory

	3
	1
	1

	Required SWL
	125
	Equivalent ECTS
	5

	Course Content

	Electricity: Vectors, Electric Force, Electric field, Electric potential, Capacitors and dielectrics, DC circuits, Ohm's Law, Kirchhoff's laws. Electromagnetism: Magnetic field, Magnetic force, Sources of Magnetic fields, Ampere's law, Electromagnetic induction, Magnetic properties of materials, AC circuits

	Used in Program / Level

	Program Name or requirement
	Study Level

	Faculty Requirement
	0

	Assessment Criteria

	Student Activities
	Mid-Term Exam
	Practical Exam
	Final Exam

	15%
	15%
	10%
	60%

	Exam Duration [Hours]
	1
	
	3

	Equivalent to other course in another university

	University
	

	Course code and title
	




2. Course Aims
The aim of this course is to provide students with:
· Work effectively and safely in laboratory environment.
· Use the power of computers in applications of physics.
· Communicate effectively, both orally and in writing.
· Think critically and analyze physical problems.
· Know and understand some of the physical meaning and the governing laws.
· Analyze and solve problems based on understanding of Physical concepts and laws.
· Know some engineering applications based on the studied physical concepts.
· Use the scientific process that scientists use to deduce physical laws.
· Appreciate the power of Science in understanding, developing and sustaining life.
3.   Program Competencies Served by Course.

A: Faculty Requirements (A1, A2, A8)
· A1: Identify, formulate, and solve complex engineering problems by applying engineering fundamentals, basic science, and mathematics.
· A2: Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data, assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw conclusions.
· A8: Communicate effectively – graphically, verbally and in writing – with a range of audiences using contemporary tools.

4.  Learning Outcomes (LOs)
	Cognitive Domain

	1
	Recognize the difference between electric field and electric potential and their importance in study of capacitors, their connections and RC circuits. 

	2
	Explain the magnetic fields, magnetic sources and electromagnetic induction 

	3
	Define the different types of AC circuits and magnetic materials.

	Psychomotor Domaine

	4
	Apply Physical laws experimentally and use them to solve engineering problems.

	Affective Domaine

	5
	Cooperate in group activities (teamwork)

	6
	Display a professional commitment to ethical practice.








5. LOs Mapping with Level of Competencies
	LOs
	Competences 

	
	A1
	A2
	A8

	Cognitive Domain

	1
	●
	
	

	2
	●
	●
	

	3
	●
	
	

	Psychomotor Domaine

	4
	
	●
	●

	Affective Domaine

	5
	
	●
	●

	6
	
	
	●



6. Assessment and Feedback Strategy 
· Formative Assessment Methods:
· Pop Quizzes (written)
· Summative Assessment Methods:
· Quizzes (on-line)
· Practical and Oral Exam (interactive)
· Mid-Term (written)
· Final Exam (written).

7. Teaching and Learning Methods
· Interactive Lectures (on-line)
· Interactive Tutorial (on-line)
· Self-Learning
· Practical (interactive)

8. List of References
1. R. Serway and J. W. Jewett, “Physics for Scientists and Engineers with Modern Physics”, 9th Edition, Brooks Cole, 2014.
2. Halliday, D., Resnick, R., & Walker, J. (2010). Fundamentals of Physics. John Wiley & Sons.






9. Study Plan

	Week
	Course Content
	Lecture
Hours
	Tutorial
Hours
	Laboratory
Hours
	Total

	1
	Introduction and Vectors 
	3
	1
	1
	5

	2
	Electric force & Electric field 
	3
	1
	1
	5

	3
	Electric Flux
	3
	1
	1
	5

	4
	Gauss’s Law
	3
	1
	1
	5

	5
	Applications of Gauss’s Law
	3
	1
	1
	5

	6
	Electric potential
	3
	1
	1
	5

	7
	Capacitors and dielectrics.
	3
	1
	1
	5

	8
	Current, Resistance and RC Circuits
	3
	1
	1
	5

	9
	Magnetic force.
	3
	1
	1
	5

	10
	Biot-Savart Law
	3
	1
	1
	5

	11
	Ampere’s Law
	3
	1
	1
	5

	12
	Faraday-Lenz law
	3
	1
	1
	5

	13
	Self and Mutual Inductance
	3
	1
	1
	5

	14
	Magnetic materials and Magnetic Circuits
	3
	1
	1
	5

	15
	AC circuits
	3
	1
	1
	5

	Total Number of Hours
	45
	15
	15
	75



	Week
	Title of Experiment
	Laboratory
Hours

	1
	Introduction to Lab Instruction and Safety rules 
	1

	2
	Determination of the time constant of an RC circuit.   Part I
	1

	3
	Determination of the time constant of an RC circuit.   Part II
	1

	4
	Determination of unknown capacitance and inductance using
phasor diagrams and A.C circuits:        Part I
	1

	5
	Determination of unknown capacitance and inductance using
phasor diagrams and A.C circuits:       Part II
	1

	6
	Determination of unknown capacitance and inductance using
phasor diagrams and A.C circuits:       Part III
	1

	7
	Temperature Coefficient of Resistance Part I 
	1

	8
	Temperature Coefficient of Resistance Part II
	1

	9
	Ampere's law      Part I
	1

	10
	Ampere's law      Part II
	1

	11
	Biot-Savart's law Part I
	1

	12
	Biot-Savart's law   Part II
	1

	13
	General Revision
	1

	14
	General Revision
	1

	15
	Lab Exam
	1

	Total Number of Hours
	15



10. Course Content / LO Matrix
	Wk
	Course Content
	1
	2
	3
	4
	5
	6

	1
	Introduction and Vectors 
	●
	
	
	
	
	

	2
	Electric force & Electric field 
	●
	
	
	
	
	

	3
	Electric Flux
	●
	
	
	
	
	

	4
	Gauss’s Law
	●
	
	
	
	
	

	5
	Applications of Gauss’s Law
	●
	
	
	
	
	

	6
	Electric potential
	●
	
	
	
	
	

	7
	Capacitors and dielectrics.
	●
	
	
	
	
	

	8
	Current, Resistance and RC Circuits
	●
	
	
	●
	●
	●

	9
	Magnetic force.
	
	●
	
	
	
	

	10
	Biot-Savart Law
	
	●
	
	
	
	●

	11
	Ampere’s Law
	
	●
	
	
	
	

	12
	Faraday-Lenz law
	
	●
	●
	●
	
	

	13
	Self and Mutual Inductance
	
	●
	
	
	
	

	14
	Magnetic materials and Magnetic Circuits
	
	
	●
	●
	●
	

	15
	AC circuits
	
	
	●
	●
	●
	●



11. Assessment Methods / LO Matrix
	Assessment
	1
	2
	3
	4
	5
	6

	Assignments 
	●
	●
	●
	
	
	

	Quizzes
	●
	●
	●
	
	
	

	Mid-Term Exam
	●
	●
	●
	
	
	

	Practical Exam
	
	
	
	●
	●
	●

	Final Exam
	●
	●
	●
	●
	●
	●



12. Learning Method / LO Matrix
	Learning Method
	1
	2
	3
	4
	5
	6

	Interactive Lectures
	●
	●
	●
	●
	
	

	Tutorial
	●
	●
	●
	●
	●
	●

	Self-Learning
	
	
	
	
	●
	●

	Practical
	
	
	●
	●
	●
	●




Course Coordinator: Dr. Mona El Sabbagh
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