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SKILLS AND LEARNING OUTCOMES

CBL1. Students have demonstrated possession and understanding of knowledge in an area of study that builds on the
foundation of general secondary education, and is usually at a level that, while relying on advanced textbooks, also
includes some aspects that involve knowledge from the cutting edge of their field of study.

CB2. Students are able to apply their knowledge to their work or vocation in a professional manner and possess the
competences usually demonstrated through the development and defence of arguments and problem solving within
their field of study.

CB3. Students have the ability to gather and interpret relevant data (usually within their field of study) in order to make
judgements which include reflection on relevant social, scientific or ethical issues.

CBA4. Students should be able to communicate information, ideas, problems and solutions to both specialist and non-
specialist audiences.

CBS5. Students will have developed the learning skills necessary to undertake further study with a high degree of
autonomy.

CGL1. Analyze and synthesize basic problems related to physics and engineering, solve them and communicate them
efficiently.

CG2. Learn new methods and technologies from basic scientific and technical knowledge, and being able to adapt to
new situations.

CG3. Solve problems with initiative, decision making, creativity, and communicate and transmit knowledge, skills and
abilities, understanding the ethical, social and professional responsibility of the engineering activity. Capacity for
leadership, innovation and entrepreneurial spirit.

CG5. Use the theoretical and practical knowledge acquired in the definition, approach and resolution of problems in
the framework of the exercise of their profession.

CE5. Understand and handle the basic concepts of the general laws of mechanics, thermodynamics, fields and waves
and electromagnetism and apply them to the resolution of engineering problems.

CE20. Understand and address the general problems of the field of Energy, as well as the scientific and technological
foundations of its generation, conversion, transport and storage.

CT1. Work in multidisciplinary and international teams as well as organize and plan work making the right decisions
based on available information, gathering and interpreting relevant data to make judgments and critical thinking within
the area of study.

RAL. To have acquired sufficient knowledge and proved a sufficiently deep comprehension of the basic principles,
both theoretical and practical, and methodology of the more important fields in science and technology as to be able to
work successfully in them.

RA2. To be able, using arguments, strategies and procedures developed by themselves, to apply their knowledge and
abilities to the successful solution of complex technological problems that require creating and innovative thinking.
RA3. To be able to search for, collect and interpret relevant information and data to back up their conclusions
including, whenever needed, the consideration of any social, scientific and ethical aspects relevant in their field of
study.

RA6. To be aware of their own shortcomings and formative needs in their field of specialty, and to be able to plan and
organize their own training with a high degree of independence.

OBJECTIVES

CBL1. Students have demonstrated knowledge and understanding in a field of study that builds upon their general
secondary education, and is typically at a level that, whilst supported by advanced textbooks, includes some aspects
that will be informed by knowledge of the forefront of their field of study

CB2. Students can apply their knowledge and understanding in a manner that indicates a professional
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approach to their work or vocation, and have competences typically demonstrated through devising and sustaining
arguments and solving problems within their field of study

CB3. Students have the ability to gather and interpret relevant data (usually within their field of study) to inform
judgments that include reflection on relevant social, scientific or ethical issues

CB4. Students can communicate information, ideas, problems and solutions to both specialist and non-specialist
audiences

CBS5. Students have developed those learning skills that are necessary for them to continue to undertake further study
with a high degree of autonomy

CG1. Analyze and synthesize basic problems related to physics and engineering, solve them and communicate them
efficiently.

CG2. Learn new methods and technologies from basic scientific and technical knowledge, and being able to adapt to
new situations.

CG3. Solve problems with initiative, decision making, creativity, and communicate and transmit knowledge, skills and
abilities, understanding the ethical, social and professional responsibility of the engineering activity. Capacity for
leadership, innovation and entrepreneurial spirit.

CG5. Use the theoretical and practical knowledge acquired in the definition, approach and resolution of problems in
the framework of the exercise of their profession.

CE5. Understand and handle the basic concepts of the general laws of mechanics, thermodynamics, fields and waves
and electromagnetism and apply them to the resolution of engineering problems.

CEZ20. Understand and address the general problems of the field of Energy, as well as the scientific and technological
foundations of its generation, conversion, transport and storage.

CT1. Work in multidisciplinary and international teams as well as organize and plan work making the right decisions
based on available information, gathering and interpreting relevant data to make judgments and critical thinking within
the area of study.

RA1. To have acquired sufficient knowledge and proved a sufficiently deep comprehension of the basic principles,
both theoretical and practical, and methodology of the more important fields in science and technology as to be able
to work successfully in them;

RA2. To be able, using arguments, strategies and procedures developed by themselves, to apply their knowledge and
abilities to the successful solution of complex technological problems that require creating and innovative thinking;
RA3. To be able to search for, collect and interpret relevant information and data to back up their conclusions
including, whenever needed, the consideration of any social, scientific and ethical aspects relevant in their field of
study;

RAG. To be aware of their own shortcomings and formative needs in their field of specialty, and to be able to plan and
organize their own training with a high degree of independence.

DESCRIPTION OF CONTENTS: PROGRAMME

1. Kinematics of the particle: velocity and acceleration. Rectilinear and curvilinear motion. Tangential and normal
components of the acceleration.

2. Dynamics of the patrticle: forces. Newton¢,s laws. Friction and Tension. Energy and work. Impulse and linear
momentum. Conservative forces. Potential energy.

Central forces. Angular momentum.

3. relative motion

4. Kinematics and dynamics of a system of particles: Center of mass. Reduced mass. Center-of-mass reference
system. Energy, linear and angular momentum of a

system of particles.

5. Kinematics and Dynamics of a rigid body: Angular momentum, moment of inertia and gyration radius. Equation of
motion of the rigid body. Rotation kinetic

energy.

6. Oscillations: the harmonic oscillator. Damped harmonic oscillator. Forced harmonic oscillator. Resonances. Normal
modes. Small oscillations.

7. Waves: wave equation. Harmonic waves. Standing waves. Travelling waves. Phase velocity and Group velocity.

LEARNING ACTIVITIES AND METHODOLOGY

AF1. THEORETICAL-PRACTICAL CLASSES. Knowledge and concepts students mustacquire. Receive course notes
and will have basic reference texts.Students partake in exercises to resolve practical problems

AF2. TUTORING SESSIONS. Individualized attendance (individual tutoring) or in-group (group tutoring) for students
with a teacher.Subjects with 6 credits have 4 hours of tutoring/ 100% on- site attendance.

AF3. STUDENT INDIVIDUAL WORK OR GROUP WORK.Subjects with 6 credits have 98 hours/0% on-site.

AF8. WORKSHOPS AND LABORATORY SESSIONS. Subjects with 3 credits have 4 hours with 100% on-site
instruction. Subjects with 6 credits have 8 hours/100% on-site instruction.

AF9. FINAL EXAM. Global assessment of knowledge, skills and capacities acquired throughout the course. It entails 4
hours (aprox), 100% on-site

AF8. WORKSHOPS AND LABORATORY SESSIONS. Subjects with 3 credits have 4 hours with 100% on-site
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instruction. Subjects with 6 credits have 8 hours/100% on-site instruction.

MD1. THEORY CLASS. Classroom presentations by the teacher with IT and audiovisual support in which the
subject’s main concepts are developed, while providing material and bibliography to complement student learning
MD2. PRACTICAL CLASS. Resolution of practical cases and problem, posed by the teacher, and carried out
individually or in a group

MD3. TUTORING SESSIONS. Individualized attendance (individual tutoring sessions) or in-group (group tutoring
sessions) for students with teacher as tutor. Subjects with 6 credits have 4 hours of tutoring/100% on-site.

MD6. LABORATORY PRACTICAL SESSIONS. Applied/experimental learning/teaching in workshops and laboratories
under the tutor's supervision.

ASSESSMENT SYSTEM

SE1. FINAL EXAM. Global assessment of knowledge, skills and capacities acquired throughout the course.The final
exam's weight is 60%. The final exam grade should be higher than 3 points out of a maximum grade of 10 points.
SE2. CONTINUOUS EVALUATION. Assesses papers, projects, class presentations, debates, exercises, internships
and Lab reports.The weight of this part is 40%, of which 25% corresponds to three midterm exams and 15%
corresponds to the work assigned during the Lab sessions. The attendance to Lab sessions is compulsory to pass the
subject.

% end-of-term-examination: 60
% of continuous assessment (assigments, laboratory, practicals...): 40

BASIC BIBLIOGRAPHY
- P. Tipler & G. Mosca Physics for scientists and engineers, Freeman, 2003

- R.A Serway and J.W. Serway Physics for scientist and engineers, Thomson Broooks, 2004
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