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1. IDENTIFYING DATA

Degree First Degree in Telecommunication Technologies Engineering Core. Year 1Type and Year 

School of Industrial Engineering and TelecommunicationsFaculty

Subject Area: Physics

Basic Training Module

Discipline

G284 - PhysicsCourse unit title 

and code

6Number of ECTS 
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Term Semester based (2)

Knowledge Field Electrical engineering, electronic engineering and telecommunications engineering                                                                                                                                                                               

Web

SpanishLanguage of 

instruction

English Friendly Yes Mode of delivery Face-to-face
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PABLO GARCIA FERNANDEZName of lecturer

pablo.garciafernandez@unican.esE-mail

Facultad de Ciencias. Planta: + 2. DESPACHO PROFESORES (2007)Office 

PALMERINA GONZALEZ IZQUIERDOOther lecturers

4. OBJECTIVES

Know the basic concepts and variables associated with the Mechanics, Waves and Electromagnetism. Being able to solve 

analytically and / or numerically practical situations associated with these concepts.

Appreciate physics as a way to understand nature. Being able to verbally make judgments about practical situations related to 

the contents of the subject.

Identify the key points of a physical phenomenon, how to analyze them experimentally considering the proposed model and 

mathematical methods needed and provide a quantitative result testable with experience.

Analyze and present the results taking into account the accuracy of the instruments used.
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6. SUBJECT PROGRAM

CONTENTS

1 ITEM 1. VECTORS. Magnitudes. Coordinate systems and components of a vector. Vector operations: addition, 

subtraction, scalar product, vector product, mixed product. Derivatives and integrals. Introduction to scalar and vector 

fields. A moment vector about a point. Vector system: resultant and resultant moment about a point. Varignon 

theorem. Systems of null resultant.

ITEM 2. KINEMATICS OF THE PARTICLE. Path, vectors position, velocity and mean and instantaneous acceleration. 

Rectilinear motion, uniform and accelerated. Parabolic motion. Intrinsic components of acceleration. Circular motion.

ITEM 3. PARTICLE DYNAMICS. Newton's laws, force concept. Linear momentum and conservation principle. 

Equilibrium conditions. Angular momentum. Forces in nature. Coulomb's law. Lorentz' s force and its effect on charged 

particles.

ITEM 4. WORK, POWER AND ENERGY. Work done by a force. Power. Kinetic energy. Conservative forces and 

potential energy. Force as gradient of potential energy. Conservation of mechanical energy. Potential energy curves. 

Nonconservative forces. Time dependent forces and impulse. Application on electromagnetic forces. Field and 

potential.

2 ITEM 5. ELECTRIC INTERACTION. Electric charge. Coulomb's law. Quantization of electric charge. Principle of 

conservation of electric charge. Electric field. Lines of electric fields. Electric flux and Gauss's theorem. Electric 

potential. Relationship between the electric potential and the electric field. Potential of a point charge. 

ITEM 6. MAGNETIC INTERACTION. Charges in movement, current and magnetic field. Biot-Savart's law. Forces and 

momenta on conductors. Ampere's law. Applications of Ampere's law and its limitations. Faraday's and Lenz's laws.

ITEM 7. MATERIAL SYSTEMS. Insulators and metals. Electric susceptibility. Magnetic materials. Magnetic 

susceptibility.

3 ITEM 8. INTRODUCTION TO THE WAVES IN PHYSICS. Wavefunction, wave propagation in space and time. Wave 

equation. Wave speed. Longitudinal and transversal waves. Energy and transport of energy by a wave. Pressure 

waves. Intensity and intensity levels. Superposition of waves. Standing waves. Doppler effect. Nature of light , 

wave-particle duality. Energy and momentum of a photon. Speed of light. Huygens' principle. Interference conditions, 

Young's experiment. Diffraction.

%

7. ASSESSMENT METHODS AND CRITERIA

Description Type Final Eval. Reassessment

Memory laboratory practices  15,00 Laboratory evaluation No No

Final exam  0,00 Written exam Yes Yes

Test (part 1)  40,00 Written exam No Yes

Test (part 2)  40,00 Written exam No Yes

Participation in the classroom  5,00 Others No No

 100,00 TOTAL

Observations

Two partial exams will be made. The first one at the end of item 4 ( Mechanics ) and the second at the end of item 8 ( 

Electromagnetism and waves). To pass the subject a minimum grade of 4 will be required in partial exams and an overall 

average over 5. Up to 0.5 points in each partial could be evaluated through work in the classroom.

If plagiarism (copying Internet or reports of previous courses) are detected in practice reports will be scored with zero (fail). All 

new students to the course are required to take on the lab work.

Observations for part-time students

For new part-time students to attend practical classes (Lab work)  is mandatory, as well as to write the reports.
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