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(2) LEARNING OUTCOMES 

Learning outcomes 

The purpose of the course is to bridge the gap between the basic concepts and principles of 
Electromagnetism with different branches of Mathematics.  Students are expected, by developing a 
general problem-solving strategy, to learn how to approach and solve complicated problems in real 
life.  

After completing this course, students should demonstrate competency in the following skills: 

• Define the fundamental and derived quantities of Electromagnetism. 

• State and understand the principles of Electromagnetism. 

• Discover the limitations of physical laws in applications. 

• Apply the physical laws to solve idealized problems and problems in real life as well. 

• Analyze and interpret specific physical phenomena. 

• Model and make predictions about the evolution of a physical phenomenon by solving an 
ordinary differential equation.  

• Evaluate the limitations of the applied mathematical method. 

• Propose alternative approaches and decide which method is more effective. 

• Devise simple experiments to measure physical quantities.   

General Competences  

Production of free, creative and inductive thinking. Working independently. Team working. Working 
in an interdisciplinary environment. Production of new research ideas. 

(3) SYLLABUS 

• Electric charge. Coulomb's law. Discrete and continuous charge distributions. The electric field 
intensity. Flux lines. Quantization of electric charge. Motion of a point electric charge into a 
uniform electric field. 



• Electric flux. Gauss's law in integral and differential form. Applications to standard charge 
configurations. Conductors in electrostatic equilibrium. 

• Potential energy and electric potential for discrete and continuous charge distributions. The 
electric potential of a charged conductor. 

• Current density, continuity equation and Ohm's law. A model of electric conductivity. 
Superconductors. 

• Laplace and Poisson equations. Boundary conditions and the first uniqueness theorem. The 
methods of images and separation of variables. 

• Conductors, insulators semiconductors. Charge induction, conductors in electrostatic field, the 
second uniqueness theorem. Applications to charged conductors. 

• Magnetic field, magnetic force, motion of electric charge into a magnetic field. Ampère's law. 

• Biot-Savard law, forces between parallel conductors, magnetic flux. Ferromagnetism, 
paramagnetism and diamagnetism. 

• Electrodynamics and special theory of relativity. Transformation of electromagnetic field, 
electromagnetic tensor, invariance of electric charge. 

• Electromagnetism and the principle of relativity, the electromagnetic field of a moving charge, 
interaction among moving charges. 

• Faraday's law, Lenz's rule, displacement current, charge conservation and the Ampère-Maxwell 
law. 

• Maxwell's equations in differential and integral form, scalar and vector potentials, magnetic 
monopoles. 

• The wave nature of light, electromagnetic theory of light, the electromagnetic spectrum, speed of 
light, Doppler's phenomenon. 

TEACHING MATERIAL 
DISTRIBUTION 

The teaching material of the course is uniformly distributed during the 
semester. 

(4) TEACHING and LEARNING METHODS - EVALUATION 

DELIVERY Face-to-face 

USE OF INFORMATION AND 
COMMUNICATIONS TECHNOLOGY  

• Communication with students via e-mail 

• Uploading course material on moodle system. 

TEACHING METHODS Activity Semester workload 
Lectures 52 

Independent study 98 

Course total (25 per ECTS) 150 
 

STUDENT PERFORMANCE 
EVALUATION 

 

• Students evaluation is based on written exams. There are 
two schemes of evaluation: 
1st method: final exam paper 
2nd method: two interim-exam papers, one during the 
semester and the other at the end of the semester. 

• Students with learning disabilities or suffering from 
serious health problems can alternatively be evaluated 
through oral exams. 

• The language of evaluation is Greek. 
• The exam papers consist of short-answer questions and 

problem solving. 
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