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DEGREE COMPETENCES TO WHICH THE SUBJECT CONTRIBUTES

Specific:

1. Knowledge of the scientific method and its applications in physics and engineering. Ability to formulate hypotheses and make
critical analysis of scientific problems in the field of physics and engineering. Ability to relate the physical reality with their
mathematical models and vice versa.

2. Ability to solve basic problems in mechanics, elasticity, thermodynamics, fluids, waves, electromagnetism and modern physics, and
its application in solving engineering problems.

Generical:

3. ABILITY TO IDENTIFY, FORMULATE, AND SOLVE PHYSICAL ENGINEERING PROBLEMS. Planning and solving physical engineering
problems with initiative, making decisions and with creativity. Developing methods of analysis and problem solving in a systematic
and creative way.

Transversal:

1. SELF-DIRECTED LEARNING - Level 1. Completing set tasks within established deadlines. Working with recommended information
sources according to the guidelines set by lecturers.

2. TEAMWORK - Level 1. Working in a team and making positive contributions once the aims and group and individual responsibilities
have been defined. Reaching joint decisions on the strategy to be followed.

TEACHING METHODOLOGY

*Workload in the classroom: 2.6 ECTS

Development of both theoretical and active practical classes. Practical tasks made individually or within a team. Tutorial activities.
*Workload outside the stablished timetable: 3.4 ECTS

Development of problems, and of theoretical or practical projects, which will be evaluated.

LEARNING OBJECTIVES OF THE SUBJECT

The student must be able to analyze physical phenomena involving the basic concepts related to waves and electromagnetism, both
qualitatively and quantitaively.
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Type Hours Percentage
Self study 85,0 56.67
Hours large group 65,0 43.33

Total learning time: 150 h

CONTENTS

Waves

Description:

In this chapter we study wave motion and its mathematical description. We start with the analysis of waves along a string. The
wave equation is demostrated, and sinusoidal waves are presented. Energy transfer for waves in a string is studied, and it is
generalized for mechanical waves in two and three dimensions. Wave intensity is defined. Sound waves are studied, as well as
the Doppler effect. The final part of the chapter is devoted to the analysis of phenomena related to the interference of waves.
Properties of standing waves are also studied.

Full-or-part-time: 30h 30m
Theory classes: 7h

Practical classes: 5h

Guided activities: Oh 30m
Self study : 18h

Static electric field. Potential and energy.

Description:

The chapter is aimed at the study of electric fields created by charges at rest, both point charges and continuous charge
distributions. Electric fields are evaluated by using Coulomb's law and, if symmetry permits, by using Gauss' law. Given the fact
that electrostatic forces are conservative, it is possible to evaluate the potential energy associated to an electric field and to relate
this quantity to the electric potential. To this end, the concepts of gradient and circulation are revisited.

Full-or-part-time: 36h 30m
Theory classes: 10h

Practical classes: 6h

Guided activities: 0h 30m
Self study : 20h

Conductors. Electric current.

Description:

The chapter begins with the study of the properties of conductors at equilibrium and those of capacitors. The out-of-equilibrium
charge transport is undertaken, and concepts as drift velocity, surface and volume current densities, are defined, as well as their
relationship with the current intensity. After considering the charge conservation principle, we focus on the ohmic conductors, and
resistance and conductivity are defined. Ohm's law is derived from the classical free electron model. At the end of the chapter,
some simple circuits are solved and they are analyzed from the energetic point of view.

Full-or-part-time: 25h
Theory classes: 6h
Practical classes: 4h
Guided activities: 1h
Self study : 14h
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Magnetostatics.

Description:

In this chapter we study the static magnetic field. We define the magnetic field from the force exerted on a charged particle in
motion, the Lorentz force equation, and we describe the magnetic force on a current and on a magnet. We use both the Biot-
Savart's law, which quantifies the magnetic fields produced by a differential element current, and the Ampeére's law to evaluate
the magnetic field created by static current distributions. We finish the chapter with the definition of the Ampére unit and the
Gauss's law for the magnetic field.

Full-or-part-time: 28h 30m
Theory classes: 8h

Practical classes: 4h

Guided activities: 0h 30m
Self study : 16h

Time dependent electric and magnetic fields. Maxwell's equations in vacuum.

Description:

We start this chapter with the discussion of Maxwell's equations, no longer restricted to static fields, in integral form and in free
space. We show that time dependent magnetic fields are capable of producing electric currents and non conservative electric
fields (Faraday's law), and that a new type of current related with variations of the electric field appears and contributes to create
a magnetic field (Ampére-Maxwell law). We also introduce Maxwell's equations in a point form. The LR circuit is energetically
analyzed, and electromagnetic energy is defined. Poynting's theorem is derived. From Maxwell's laws we obtain the wave
equation for electric and magnetic fields, which propagate at the velocity of light.

Full-or-part-time: 29h 30m
Theory classes: 8h

Practical classes: 5h

Guided activities: Oh 30m
Self study : 16h

GRADING SYSTEM

The evaluation will be based on the following three items:
- EP: mid-term exam

- EF: final exam (including all the contents of the course)
- P: problems solved by students

The final mark will be calculated by:

max{EF, 0.95*EF+0.05%P, 0.65*EF-+0.30*EP+0.05*P}

Only when the final mark is not passed in the ordinary call, an extraordinary exam (EE) will be carried out including all the contents of
the course. In this case, the final mark will be calculated as follows:

Nota final = max{EF, 0.95*EF+0.05*P, 0.65*EF+0.30*EP+0.05*P, EE}
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