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34003 - PHYSICAL FOUNDATION OF COMPUTER SCIENCE (2025-26)

Code: 34003
Lecturer responsible:
Rodes Roca, José Joaquín

Credits ECTS:

Theoretical credits:
Practical credits:
Distance-base hours:

Dept: Physics, Systems Engineering and Sign Theory
Area: Applied Physics
Theoretical credits: 1,2
Practical credits: 1,2
This Dept. is responsible for the course.
This Dept. is responsible for the final mark record.

DEGREE IN COMPUTER ENGINEERING
Course type: CORE (Year: 1)

DOUBLE DEGREE IN COMPUTER ENGINEERING AND BUSINESS ADMINISTRATION
Course type: CORE (Year: 2)

Competencies and objectives

The subject will provide students the assimilation of methods and strategies to solve problems. The concepts and knowledge provided
permit to know and assimilate concepts related to engineering in general and in particular in the Computer engineering.
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CG2: Understanding and mastery of basic concepts and electromagnetic fields and waves, theory of electrical circuits, electronic
circuits, semiconductor physical principle and logic families, devices electronic and photonic components, and their application to solve
questions of engineering.

Educational Goals:

Knowledge of raw materials and technologies that enable learning and development of new methods and technologies as well as equip
them with great versatility to adapt to new situations.
Ability to solve problems with initiative, decision making, autonomy and creativity. Ability to ability to communicate and transmit the
knowledge, skills and abilities of the profession of engineer / a Technical in Computer Science.
Knowledge for obtaining measurements, calculations, assessments, appraisals, surveys, studies, reports, scheduling and similar work
computer, according to the knowledge acquired under the provisions of the Planning Lessons.

Specific goals provided by the Lecturers
- Know and understand the basic concepts and electromagnetic fields and waves.
- Design and analyze simple electrical circuits.
- Know and understand the physics of semiconductors and photonic devices.

 

Learning outcomes / Course competencies (verified by ANECA in official undergraduate and Master’s
degrees) for academic year {0}

General Competences (CG) CG2 : Understanding and mastery of the basic concepts of fields and waves and
electromagnetism, electrical circuit theory, electronic circuits, physical principle of
semiconductors and logical families, electronic and photonic devices and their
application to solve problems in engineering.

Exclusive skill taught in this course

Learning outcomes (Training objectives)

Specific objectives stated by the academic staff for academic year 2025-26
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Content and bibliography

PART I. FUNDAMENTALS OF ELECTROMAGNETISM

Chapter 1. Electric effects of point-like charges.
Electric charge. Electric interaction (Coulomb’s Law). Electric field. Electric potential and potential difference. Relationship with the field
vector. Electric dipole. Movement of charges in electric fields.

Chapter 2. Charge distributions. Capacitors and electrostatic energy.
Charge densities. Gauss Law: charged spheres, lines and planes. Electrostatic properties of conductors. Capacitors and dielectrics.
Energy of the electric field.

Chapter 3.- Electric currents.
Movement of charges through a conductor. Ohm’s Law. Electric Power. Semiconductor materials: characteristics. Currents in
semiconductors. Devices:diodes and transistors (BJT).

Chapter 4. Fundamentals of magnetism.
Movement of charges in magnetic fields. Hall effect. Forces over currents. Magnetic dipole. Biot-Savart Law. Gauss law for the magnetic
field. Ampère’s Law: linear current. Solenoid. .

Chapter 5. Electromagnetic induction.
Faraday-Lenz Law. AC generator. Self induction. Energy of the magnetic field. Reading magnetically stored information.

Chapter 6: Electromagnetic waves.
Maxwell equations (Maxwell – Ampère equation). Harmonic waves. Antennas: emission, reception. Energy, intensity and radiation
preassure of a EM wave. Poynting vector.

PART II. CIRCUIT ANALYSIS

Chapter 7. Circuits of direct current (DC).
Emf generators. Analysis tools: Kirchoff Laws, Maxwell ciclical currents, Thevening’s Theorem.

Chapter 8. Circuits of altern current (AC).
Altern emf . Complex representation. Rms values. Pure resistive circuit. Pure inductive circuit. Pure capacitive circuit. RCL circuit series.
Impedance. Power in AC circuits. Power factor. Analysis of AC circuits.

 

Assessment

Ordinary period (January):
the evaluation of the subject will be distributed among 3 exams and the Lab. The three exams are: P1 (Chapters 1, 2 and 3; week 7),;
P2 (Chapters 4,5 and 6; week 12) and P3 (Chapters 7 and 8; January. During the january exam P3, the student will be able to improve
the grades of P1 and P2. The Laboratory grade (LAB) will take into account the student’s work and attitude at the lab (20 %) and the
reports (80 %). In order to get a pass for the whole subject, it is mandatory to do all the lab sessions. The lab grade must be at least 4 to
get a pass for the whole subject. The final grade (FG) in January will be computed by means of the following formula

FG = 0.3 x P1 + 0.3 x P2 + 0.30 x P3 + 0.10 x LAB

To get a pass FG must be 5 (over 10) or higher.

Evaluation extraordinary period (July, December): The exam will have questions (NC = 50 %) and problems (NP = 40 %). The remaining
10 % is the Lab grade where we can have two possible situations: a) Students with LAB >= 4 keep the LAB grade, b) Students with LAB
< 4, will do an exam to recover the reports part of the lab (80 %). The final grade will be:

FG = 0.5 x NC + 0.4 x NP + 0.10 x LAB

Content for academic year 2025-26

Assessment procedures and criteria 2025-26
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The detection of copy or plagiarism will be marked "0" in the corresponding test. The Department and the Polytechnic School or Faculty
will be informed about this incident. The reiteration in the conduct in this or other subject will entail the notification to the corresponding
vice-rector of the faults committed so that they study the case and sanction according to the legislation.

Description Criteria Type Weighting
system

Problems
and theory
questions

Part 1 (Chapters 1,2 and 3) and Part 2
(Chapters 4,5 and 6): these exams will be
performed during the weeks 7 and 12 during
the Problems class session.
Each part will count a 30% of the final grade. .
During the January exam, the student has the
option of recover the marks of P1 and P2

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

60

Laboratory
sessions
(mandatory)

It is mandatory to do the lab sessions and
get, at least, a 4 to get a pass.
The lab grade represents a 10% of the final
grade. It will be taken into account:
- performing the lab sessions (20% of LAB,
not recoverable).
- Reports (80% of LAB). If LAB < 4, this part
must be recovered with a specific exam
during the extraordianry period exam.
If a student does not get a pass in January
but LAB > 4, the LAB grade will be kept for
the final mark

ACTIVITIES OF
EVALUATION DURING
THE SEMESTER

10

Official
exam,
appointed
by the EPS
(1st
semester,
January)

Exam corresponding to the P3 (Chapters 7
and 8). 30% of the final grade.

During this exam, the student has the option
of improving the grades of P1 and P2

FINAL TEST 30

 

Exam session Date Time Group - Classroom(s)
allocated

Comments

(C1) Pruebas
extraordinarias de
finalización de estudios

01/10/2025 Sala de
reuniones
DFISTS
de 11:00 a
14:00h

(C2) Periodo ordinario
para asignaturas de
primer semestre

16/01/2026 09:00 -
12:00

A3/0005 
A3/0006 
A3/0007 
A3/0008 
A3/0009 
A3/0010 
A3/0011 

Teoría

Official exam dates for academic year 2025-26
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https://www.sigua.ua.es/index.html?id=0042PB035%253f
https://www.sigua.ua.es/index.html?id=0042PB035%253f
https://www.sigua.ua.es/index.html?id=0042PB031%253f
https://www.sigua.ua.es/index.html?id=0042PB031%253f
https://www.sigua.ua.es/index.html?id=0042PB041%253f
https://www.sigua.ua.es/index.html?id=0042PB041%253f


(C4) Pruebas
extraordinarias para
asignaturas de grado y
máster

01/07/2026 Teoría

   
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