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Cycle Grade

ECTS Credits 6.0

Academic year 2019 - 2020

Study (s)

Degree Center Acad. Period
year

1105 - Degree in Physics Faculty of Physics 1 Secondterm

Subject-matter

Degree Subject-matter Character

1105 - Degree in Physics 1 - Physics Basic Training

Coordination

Name Department

VALOR | MICO, ENRIC 345 - Earth Physics and Thermodynamics

ZUNIGA ROMAN, JUAN 180 - Atomic, Molecular and Nuclear Physics

SUMMARY

"General Physics 11" isasubject of basic training of 1er course given in the second quarter with aload of
assigned 6 ECTS. It is split in apart of theoretical concepts and another one of resolution of practical
exercises related to the theory, both taught in the classroom. This subject is the natural continuation in
contents of the "General Physics 1" of the first semester, and together with it and also with "General
Physics I11" establishes the foundations of the Physics subject matter in the degree. This subject needs the
mathematical tools of "Algebra and Geometry I" and "Calculus 1" developed at the first semester of this
course, and is complemented by the subject "Introduction to experimental Physics', in which experiments
are developed in the laboratory.

The proposed descriptors in the document of the grade-level curriculum in Physics establishes the
following issues: Simple oscillations, damped and forced (resonance). Basic aspects of wave motion and
examples. Deformable solids and fluids. Thermodynamics and kinetic theory of gases. Introduction to the
structure of matter: atoms, molecules and solids.
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This courseisintended to teach the basics of mechanical oscillations, elasticity, thermodynamics and
introduction to the structure of matter that subsequently has to be treated with a higher degree of
formalism in subjects such as "Oscillations and Waves", "Thermodynamics’, "Quantum Physics| and 11"
or "Solid State Physics".

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree
There are no specified enrollment restrictions with other subjects of the curriculum.

Other requirements

To pursue this subject it is desirable that students have previously studied the Physics and Chemistry of
1st course at High School, and the Mathematics Il and Physics of 2nd course at High School. They are
also used some of the basic knowledge acquired in General Physics I, Algebra and Geometry | and
Calculus I, completed in the first quarter.

OUTCOMES

1105 - Degree in Physics

- Knowledge and understanding of the fundamentals of physics in theoretical and experimental
aspects, and the mathematical background needed for its formulation.

- To know how to apply the knowledge acquired to professional activity, to know how to
solve problems and develop and defend arguments, relying on this knowledge.

- Ability to collect and interpret relevant data in order to make judgements.

- Capacity to communicate information, ideas, problems and solutions to a specialist and a general
audience.

- Developing learning skills so as to undertake further studies with a high degree of autonomy.

- Physics general culture: Be familiar with the most important areas of physics and with those
approaches which span many areas in physics, or connections of physics with other sciences.

- Prob. solving and computer skills: be able to perform calculations independently, even when a small
PC or a large computer is needed, including the development of software programmes.

- Basic & applied Research: acquire an understanding of the nature and ways of physics research and
of how physics research is applicable to many fields other than physics, e.g. engineering; be able to
design experimental and/or theoretical procedures for: (i) solving current problems in academic or
industrial research; (ii) improving the existing results.

- Communication Skills (written and oral): Being able to communicate information, ideas, problems and
solutions through argumentation and reasoning which are characteristic of the scientific activity, using
basic concepts and tools of physics.
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- Resolucion de problemas: Ser capaz de evaluar claramente los 6rdenes de magnitud, de desarrollar
una percepcion de las situaciones que son fisicamente diferentes pero que muestran analogias,
permitiendo, por lo tanto, el uso de soluciones conocidas a nuevos problemas. Adquirir intuicién
fisica, evaluando la importancia relativa de las diferentes causas que intervienen en un fenémeno
fisico.

- Comprension teorica de los fendmenos fisicos: Conocer y comprender los fundamentos de la Fisica,
asi como del bagaje matematico para su formulacién, de los fendbmenos fisicos involucrados y de las
aplicaciones mas relevantes.

- Modelizacion y resolucion de problemas: Saber resolver problemas, siendo capaz de identificar los
elementos esenciales de una situacién y de realizar las aproximaciones requeridas con objeto de
reducir los problemas a un nivel manejable.

- Destrezas Generales y Especificas de Lenguas extranjeras: Mejorar el dominio del inglés cientifico-
técnico mediante la lectura y acceso a la bibliografia fundamental de la materia.

- Ser capaz de profundizar en las diferentes ramas de la fisica estudiadas en las materias de cursos
posteriores, a partir de los conceptos basicos adquiridos en esta materia, integrando formalismos
matematicos y conceptos mas complejos.

- Busqueda de bibliografia: Ser capaz de buscar y utilizar bibliografia en Fisica y otra bibliografia
técnica, asi como cualquier fuente de informacion relevante para trabajos experimentales.

LEARNING OUTCOMES

* Develop the physical intuition.
* Purchase security in the modeling and solving of simple physical problems.

 To know the International System of Units, by assigning them correctly to each one of the physical
quantities studied.

*To understand the basic concepts of the oscillatory motion, including the damped oscillations, the forced
oscillations and resonance.

* To understand the basic concepts of wave motion, and to apply these concepts to relevant cases, such as
sound waves, as well as the treatment of basic aspects of the superposition of waves and standing waves.

* To analyze and know how to solve in practice which are the conditions to get the static balance of
objects and the determination of the forces that act on it. To know the deformations and elastic forces that
arise when solids are subjected to a stress, identifying in each case the elastic modules involved.

* To understand the basic description of fluids at rest or in motion, through the fundamental laws, and to
know how apply them to simple cases.

* To understand the basic principles of thermodynamics, as well as the main concepts related to them :
temperature, internal energy, heat, work and entropy. Knowing how to apply these principlesto the study
of processes of the ideal gas, distinguishing between reversible and irreversible processes. To understand
the microscopic interpretation of macroscopic quantities of ideal gas, as well as other basic aspects of the
kinetic theory of gases.
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* To know the fundamental aspects of the structure of matter, to understand the basic phenomenol ogy
associated to the atoms, molecules and solids.

DESCRIPTION OF CONTENTS

1. Static balance and elasticity

Static balance. Equilibrium conditions. Center of gravity. Examples of static balance. Stress and
deformation. Elastic Modules.

2. Fluids

Hydrostatic pressure in a fluid. Principle of Pascal. Buoyancy and Archimedes' principle. Surface
tension. Ideal fluids in motion: equation of Bernouilli. Viscous Flow: Poiseuille law. Turbulence: Reynolds
number.

3. Oscillations

Simple harmonic oscillator. Energy of simple oscillations. Motion close to equilibrium. Some examples of
oscillating systems. Damped oscillations. Forced oscillations: resonance.

4, Waves

Simple wave motion. Wave equation. Harmonic waves. Three-dimensional waves. Doppler Effect. Shock
waves. Overlapping waves of the same frequency. Sound beats. Standing waves on strings and sound.

5. Introduction to Thermodynamics

Thermodynamic systems. Temperature and the Zeroth law of Thermodynamics. Thermometers and
temperature scales. ldeal Gases. Thermal equation of state. Thermal coefficients. Solids and liquids.
Phase Diagram. Equation of van der Waals. Vapor pressure. Relative humidity.

6. First Law of Thermodynamics

Mechanisms of interaction between system and surroundings. Thermodynamic processes. Mechanical
work. Clapeyron Diagram. Work in adiabatic processes. Heat. First Law of Thermodynamics. Heat
Capacity. Relationship of Mayer. Joule Experiment: mechanical equivalent of heat. Calorimetry. Latent
Heat. Quasistatic processes of an ideal gas.
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7. Second Law of Thermodynamics

Need of a second law. Thermal machines, refrigerators and heat pump. The different statements of the
second law and their equivalence. Carnots machine. Entropy. Reversible and irreversible processes.
Carnot Theorem. Entropy of the ideal gas. The thermodynamic definition of temperature. Calculation of
variation of entropy in irreversible processes. Entropy and disorder. Entropy and probability.

8. Kinetic theory of gases

Introduction: model of ideal gas. Molecular interpretation of pressure and temperature. Equipartition
Theorem. Internal Energy of the ideal gas. Distribution of molecular speeds. Heat capacities of solids
and of di- and polyatomic gases.

9. Atoms, molecules and solids

Atomic spectra. Bohr's model of the hydrogen atom. Quantum description: quantum numbers. The spin
of the electron. Pauli exclusion principle. Multielectronic atoms. Atomic spectroscopy. Molecular bond.
Bonds in solids. Band theory. Metals, insulators and semiconductors. Theory of free electrons in metals.

ACTIVITY Hours % To be attended
Theory classes 45,00 100
Tutorials 15,00 100
Development of individual work 30,00 0
Preparation of evaluation activities 15,00 0
Preparing lectures 45,00 0

TOTAL| 150,00

TEACHING METHODOLOGY

The methodology will consist of two types of classes with different methodological approaches:

A) Theoretical-practical classes (3 h/week). In the theoretical-practical classes the content of the
subject will be taught including practical examples that illustrate the main concepts. It will be indicated
which chapters of the basic bibliography correspond to the subject matter given in class. Thislast will
conform the matter to be evaluated in the examinations. In class we will be able to make use of the video
projector in combination with discussions and deductions on the chalkboard. We will aso use graphical
tools that include images, videos, and animations to illustrate some of the phenomena explained, as well
as experimental demonstrations. Although most of the contents of the program will be addressed directly
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in these classes, some specific aspects or particular cases may be listed for individual study out of the
class without dealing them directly. In fact, students will be encouraged and guided in the expansion of
these contents through the recommended bibliography, as well as the possibility of expansion of
knowledge in future subjects of the degree.

Group tutoring sessions or work in small groups (1 h/week): They are classes of problemsin small
groups that will be based on a collection of problems and selected exercises to facilitate the understanding
of the fundamentals of matter, and scheduled to be solved by the students before each one of these
classes. In them, the teachers will make afollow-up of the work and progress of the students, in addition
to solve the doubts raised by the students and to clarify aspects of the conceptual difficulties or
calculations. In these classes, exercises may be assigned to students who will be asked to explain their
resolution, justifying the calculations properly.

EVALUATION

The assessment system is as follows:

1) Written examinations (EE): one part will evaluate the understanding of the theoretical aspects and
formalism of the subject, both through theoretical questions as via conceptual issues and numeric or
special cases. Another part will assess the ability of application of the formalism, through the resolution
of problems, as well as the ability to be critical with respect to the results obtained. Proper argumentations
and adequate justifications will be important in both cases. The theoretical part will have avaue of 6
points, and the part of problems a value of 4 points on the total score (10).

2) Continuous assessment (AC): the rating of this part (on a maximum of 10 points) will be obtained with
the valuation of work and problems presented by the students, issues and proposals discussed in the
classroom, oral presentation of solved problems or any other method that involves an interaction between
teachers and students.

The written examinations will have aweight in the final rating of 70% and continuous assessment will
have aweight of 30%. However, if the grade on the examination is higher than the weighted rating, will
prevail the mark of the examination. Therefore, the final grade for the course (F) will be, for the two calls:

F = MAX {EE; (0,7*EE+0,3*AC)}

whenever a minimum of 4 pointsin the written examination is obtained. Otherwise, the final mark will
be equal to the written examination grade.

To pass the subject it is necessary that the final grade is equal to or greater than 5 points.

NB: It is possible to pass the subject via compensation with other subjects of the same branch, if the
criteriafor compensation are fulfilled.
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REFERENCES

Basic

- P.A. Tipler, G. Mosca, Fisica para la ciencia y la tecnologia, Vols. 1, 2 y Fisica Moderna. Reverté,
Barcelona. 62 edicién, 2010.

- P.A. Tipler, G. Mosca, Fisica per a la ciencia i la tecnologia, Vols. 1, 2. Reverté, Barcelona. 62 edicion,
2011.

Additional
- T.A. Moore, Fisica. Seis ideas fundamentales, Vols. 1y 2. McGraw-Hill, 2005.

P.M. Fishbane, S. Gasiorowicz, S. T. Thornton, Fisica para ciencias e ingenieria, Vols. 1y 2, Prentice
Hall, 1993 .

- R.A. Serway y J.W. Jewett, Fisica, Vols. 1y 2, Tomson.32 edicion., 2003.

- R.A. Serway, Physics for Scientists and Engineers, Saunders. 32 edicion, 1990.

- D.E. Roller y R. Blum, Fisica. Mecanica, ondas y termodinamica (Vol. 1), Reverté, 1983.
- R. Wolfson, J.M. Pasachoff, Physics, Addison-Wesley, 32 edicion, 1999.

- M. Alonso y E.J. Finn, Fisica, Pearson Educacién, 2000.

- V. Martinez Sancho. Fonaments de Fisica, Vols. 1y 2, Enciclopédia Catalana, Barcelona, 1991.

J. Aguilar y F. Senent. Cuestiones de Fisica, Editorial Reverté.

ADDENDUM COVID-19

This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

1. Contenidos

Se reducen |os contenidos inicialmente recogidos en |a guia docente sel eccionando |os conceptos
indispensables para adquirir las competencias. Se trata de eliminar |os contenidos mas especializados que
serén tratados en cursos sucesivos del grado, o bien contenidos que ya han sido tratados, aunque desde
otra perspectiva, en otras asignaturas del curso.

A continuacién, se especifican los contenidos eliminados:
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Tema 7. Se eliminan los contenidos: Equivalencia de |os enunciados de Kelvin-Planck y de Clausius del
segundo principio de la Termodindmica. La definicion termodinamica de temperatura. Entropiay
desorden. Entropiay probabilidad

Tema 8. Se eliminan los contenidos: Teorema de equiparticion. Energiainterna del gas ideal.
Distribuciones de vel ocidades mol eculares. Capacidades calorificas de solidos y gases di- y poliatdmicos.

Tema 9. Se elimina completamente.

2. Volumen detrabajoy planificacién temporal de la docencia

La guia docente contempla 45 horas de teoriay 15 de tutorias regladas en el aula, de las cuales se
impartieron el 50% antes del inicio de la docencia no presencial.

Las 23 horas restantes de teoria se reducen a 15, teniendo en cuentala reduccion de contenidos. Las 8
horas de reduccion se trasladan a preparacion de clases de teoria con |os materiales subidos a aulavirtual.

Se mantienen las 8 horas de tutorias regladas sustituyendo la correccion de problemas en €l aula por
videoconferencias grabadas de resolucién de problemas o la realizacion de los problemas por parte del
alumnado y su discusion en foros de sesiones de problemas.

Se mantiene la planificacion tempora docente en dias, proporcionando en el Aula Virtual los materiales
correspondientes a las sesiones de teoria o de tutorias regladas de cada dia, de manera gque se puedan
consultar de forma asincrona.

3. Metodologia docente

Sustitucion de la clase presencial de teoria por lasubidaal aulavirtual de diapositivas grabadas en
formato video y locutadas, con los contenidos de la asignaturay la resolucion de problemas de gjemplo.
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Subida al aulavirtua de los materiales previstos en la guia original parala docencia presencial.

Utilizacion del foro deteoriaen AulaVirtual para atender las dudas.

Suministro de problemas resueltos locutados en formato video o en formato pdf, problemas propuestos
proporcionando la solucion, problemas propuestos para entregar mediante laopcion de “Tarea” del Aula
Virtual, asi como problemas parala evaluacion continua en foros para las sesiones de tutorias regladas.

Sistema de tutorias. Se mantiene el programa de tutorias virtuales (atencion en 48 horas laborables
maximo por correo electrénico, mediante el foro de dudasy mediante el sistema de videoconferencia).

4. Evaluacion

Se mantienen las notas resultantes de la eval uacion continua obtenidas antes de la entrada en vigor del
estado de alarma.

Se mantiene el peso de la evaluacion continua en un 30%. Se mantienen las actividades evaluables de
manera continua de la guia original: resolucion de problemas, entrega de g ercicios resueltos.

Prueba de evaluacion final. Se basard en un examen andlogo al descrito en laguiaoriginal, dividido en
dos partes. La primeratendra un peso del 60% y en ella se evaluaran |os aspectos tedrico-conceptuales y
el formalismo de |a asignatura, mediante cuestiones conceptuales y numéricas. En la segunda parte, con
un peso del 40%, se valorarala capacidad de aplicacion del formalismo, mediante la resolucion de un
problema, asi como la capacidad critica respecto alos resultados obtenidos. En ambas pruebas sera
fundamental parala evaluacion la correcta argumentacion por escrito que el/la estudiante realice para
resolver las cuestiones planteadas.

Cada parte del examen debera subirse a Aula Virtual como tarea con un margen de 5 minutos respecto a
la hora de finalizacion de la prueba. Si una persona no dispone de los medios para establecer esta
conexioén y acceder ala plataforma, debera contactar con e profesorado por correo electrénico en el
momento de la publicacién de este anexo ala guia docente.
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La prueba de evaluacion final tendrd un peso en la calificacion final del 70% y la evaluacion continua del
30%. No obstante, si la calificacion del examen es superior ala calificacion ponderada, prevalecerala
nota del examen. Ser& necesario obtener un minimo de un 3,5 en la prueba de evaluacion fina para
ponderar con la calificacion de la evaluacion continua. En caso contrario, la calificacion final seraladel
examen.

Para superar la asignatura es necesario que la notafinal seaigual o superior a5 puntos

5. Bibliografia

Se sustituyen |os manual es recomendados por 10s materiales subidos a Aula Virtua
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