COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10YKO02

Physics Il

Lectures (theory and exercises) 6 7

Special background

No

Greek

Yes, in the English language for Erasmus students
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(2) LEARNING OUTCOMES

The course provides the student with an introduction to the kinetic theory of gases as well as the
fundamental principles of thermodynamics. It also provides knowledge related to Geometric optics
(reflection, refraction, mirrors, lenses, prisms), oscillations and waves (i.e., wave equation, planar and
spherical waves, superposition of waves, interference, diffraction and polarization). In this context,
the case of sound waves and the Doppler effect are discussed.

With the completion of the course the student is able to

-Determine the physical quantities that characterize the thermodynamic equilibrium, describe the
laws of thermodynamics as well as the basic cyclic processes (e.g., Carnot, Otto, etc.).

Describe and prove the laws of reflection and refraction based on appropriate basic principles
(Heron, Fermat, Huygens).

-Describe wave propagation through the wave differential equation and recognize in the case of one
dimension (tensioned string) the energy density and momentum density that a wave carries.
-Explain the law of gases based on kinetic theory and calculate the characteristic velocities of the
molecules (mean, root mean squared and probable) by the Maxwell-Boltzmann distribution.
-Calculate using geometric optics the path of the rays passing through mirrors, lenses and refractive
surfaces.

-Examine the phenomenon of dispersion in waves and to discover the main physical quantities
necessary for its description (group and phase velocities, normal or anomalous dispersion).

-Analyze complex problems in physics and determine the basic physical quantities that describe
them.

-Organize concepts and physical laws in order to propose solutions to problems of thermodynamics,
geometric optics and waves.

-Differentiate the description of physical phenomena from different theories and evaluate their
results for the measured physical quantities.

The course aims at the following general competences

Search for, analysis and synthesis of data and information, with the use of the necessary technology
Decision-making




Working independently

Production of new research ideas
Respect for the natural environment
Criticism and self-criticism
Production of free, creative and inductive thinking
Analytical and synthetic thinking
Critical thinking

Time management

Planning

Taking initiative/responsibility

New Technology skills

Creativity

Communication skills

Information management

Problem solving

(3) SYLLABUS

Part I: Kinetic theory of gases - Thermodynamics
e Temperature. Heat. First law of Thermodynamics. Thermodynamic potentials.
e Ideal gas. Kinetic theory of gases. Maxwell distribution. Heat capacity.
e Reversible processes. Second law of Thermodynamics. Entropy. Thermal engines.
Part Il: Waves-Optics
e Mechanical waves. Wave equation.
e Waves on a string. Different kinds of waves (transverse, longitudinal, plane, spherical).
e Superposition. Interference. Standing waves.
e Reflection. Diffraction. Geometrical optics. Wave polarization.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
eclass platform

Activity Semester workload
Lectures 52
Exercises 26
Individual Study/ Study and 97

Analysis of bibliography /
Preparation

Course Total 175

Final written examinations in Greek related to problem
solving.

Oral examinations (where required) related to problem
solving.

Mid-term written examination dealing with problem solving.

Solutions to the exam problems are accessible to students at
the meeting where they are invited to see their papers.




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

Teaching notes (available in the website of the course in eclass).
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