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STUDENTS ARE EXPECTED TO HAVE COMPLETED

Calculus I and Calculus II
Linear algebra
Physics.
COMPETENCES AND SKILLS THAT WILL BE ACQUIRED AND LEARNING RESULTS.

Through this course, the student will learn basic knowledge about the fundamentals of the mechanism of radiation and
propagation of electromagnetic waves both in free space as well as in a guided medium. Besides the most common
procedures used in practice to apply the electromagnetic model will be introduced. In order to achieve this goal, the
student will obtain a knowledge base and a set of skills.
In terms of knowledge, after this course the student will learn:
To understand the basis of the propagation of electromagnetic waves and to know the parameters that describe this
propagation.
To know the global electromagnetic model including Maxwell equations and boundary conditions.
To understand the main role that the medium where electromagnetic waves propagate plays when analyzing this
propagation. The student will learn how to characterize electromagnetically the different media.
To know plane waves as a good approximation for many realistic situations, their characteristics, and how they
propagate when there are discontinuities. Special attention will be paid to polarization.
To know the fundamentals of propagation of electromagnetic waves by a physical support by means of waveguides,
including transmission lines. In addition, the student will learn how to characterize and to analyze these devices.
To learn the fundamentals that determine the controlled radiation of the electromagnetic waves. This includes
concepts related to antennas and the parameters that characterize them.
To understand the role of the different elements that in a radiolink to allow the radiolink evaluation.
In terms of the skills, we can classify them into specific skill and generic skills.
The specific skills include:

To understand the meaning of the different parameters which characterize the propagation of electromagnetic waves
in homogeneous medium or by a physical support.
To interpret the polarization of a plane wave.
To classify the media as a function of their electromagnetic characteristics.
To analyze what happens when a travelling electromagnetic wave propagating in an homogeneous medium finds a
different medium. To correctly interpret the associated phenomena of reflection and transmission, including the
particular case of good conductors.
To analyze the characteristics of wave propagation in a waveguide, being able of calculation the waveguide cutoff
frequency, attenuation, etc. Similarly, the student will be able of designing waveguides fulfilling required work
specifications. This concerns both rectangular waveguides and transmission lines.
To understand the meaning of the parameters used to characterize an antenna. To be able of selecting according to
these parameters (directivity, polarization, radiation pattern) the best antenna for a particular type of radio
communication.
To evaluate radiolinks knowing the elements that intervienen en los mismos: transmitting and receiving antenna,
distance
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DESCRIPTION OF CONTENTS: PROGRAMME

This is a basic course of applied electromagnetism whose purpose is to establish and analyze the basic
concepts that constitute the core of the descriptive model of the electromagnetic radiation and
propagation, both in free space and in a guided medium. Besides, the most usual concepts in practice
to the application of the electromagnetic model will be introduced in the course.

The program is divided into four parts:
1.
2.
3.
4.

The electromagnetic model
Propagation in homogeneous medium: plane waves
Guided propagation
Radiation

LEARNING ACTIVITIES AND METHODOLOGY

The following activities will be combined as described in the detailed program of the course:
1- Theory lectures in the blackboard and with slides. Resolution of small exercises
2- Problems
3- Labs (four labs in computer room)
4- Office hours
5- Proposed exercises with solutions will be published in each chapter for self-studying.
ASSESSMENT SYSTEM

Global exam at the end of the semester (60% of the final grade (6 points)).
The last 40% will be obtained by the continuous evaluation (4 points) which will consist of two tests with short
questions and/or small problems.

% end-of-term-examination:

60

% of continuous assessment (assigments, laboratory, practicals…):

40
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