COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

PHYSICS 111

Lectures (theory and exercises) 6

Special Background

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS113/




(2) LEARNING OUTCOMES

The course aims to introduce the fundamental principles of Electromagnetism.

Upon completion of the course the student will be able to:

¢ Understand the concept of electrical and magnetic field as well as the physics quantities describing
it (electric and magnetic field, potential, potential difference, field lines)

¢ Be able to deal with electrostatic and magnetostatic problems for continuous linear, surface and
volume densities of charges and currents using Coulomb, Gauss, Biot-Savart, and Ampere laws. Be
able to calculate the field strength, potential and potential difference, and total energy of the system.

e Understand the moving charge as a source of magnetic fields and the varying magnetic field as an
electric field source. Be able to solve induction problems in electric circuits with varying magnetic
fluxes, and with moving charge distributions.

e Through the integral and differential form of Maxwell's equations to understand the first
unification of forces in Physics, and the concept of the electromagnetic field. To
be able to solve simple problems.

¢ Have a qualitative understanding of the propagation of an electromagnetic field and be able to
solve simple problems.

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary tools
Adapting to new situations

Decision-making

Working independently

Production of free, creative and inductive thinking
Analytical and synthetic thinking

Critical thinking

Taking initiative/responsibility

Creativity

Determination

Meeting Deadlines and Keeping Schedules
Flexibility / Adaptability

Problem solving




(3) SYLLABUS

® Electric charge, Coulomb law, electric field, dynamic lines, potential, potential difference, insulated
conductor. Law Gauss, examples

¢ Spherical shell field. Capacity, capacitors. Current, resistance, Ohm law. Magnetic field, Laplace force,
power in conductor, applications.

e Current as the source of the magnetic field, Biot-Savart law. Law Ampere, applications
e Induction, Faraday law, coefficient of induction. Circuit RL, RLC, mechanical oscillator analogy.
e Maxwell laws in complete and differential form. Electromagnetic field energy, Poynting vector.

¢ Qualitative explanation of the propagation of an electromagnetic field, electromagnetic waves.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
eclass platform

Lectures (13weeks x 4hours/week =)
52 hours

Exercises (13weeks x 2hours/week =)
26 hours

Individual Study/ Study and 94

Analysis of bibliography /
Preparation

Written exams 3
Course Total 175

Final written exam in Greek, with problem solving covering
the entire course.

Oral examinations where required.
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