COURSE OUTLINE

(1) GENERAL

School of Science
Physics
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Theoretical Mechanics |

Lectures (theory and exercises) 5

Special Background

No
(recommended: Basic Mathematical Methods, Physics |,

Analysis | and Applications, Analysis Il and Applications,
Ordinary Differential Equations and Linear Algebra)

Greek

No
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(2) LEARNING OUTCOMES

This course aims to present to the students the basic principles of Classical Mechanics and how
problems of particle dynamics can be studied using Newton's laws and the integrals that arise from
them.

At the end of the course, the students will be able to:

e Choose ways to describe the motion of particles in various coordinate systems.

e Write the equations of motion.

e Solve these differential equations and determine the motion as a function of time.

e Analyze, evaluate and describe qualitatively the results.

e Apply the above to a number of problems such as those listed in the syllabus.

e Be able to use the Lagrangian formulation to describe mechanical systems.

e Know the characteristics of Newtonian gravity.

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

Analytical and synthetic thinking

Critical thinking

Time management

Creativity

Meeting Deadlines and Keeping Schedules

Problem solving




(3) SYLLABUS

e Kinematics of a point object. Inertial systems, Newton's laws.

e Conservation laws, conservative forces, integrals of motion.

e Systems with one degree of freedom: Motion boundaries, study of equilibrium points with
perturbation methods and phase diagrams, harmonic oscillator.

e Impulsive forces, collisions, moving coordinate systems: Motion in a non-inertial system and
applications.

e Central forces: Integrals of motion, circular orbits and their stability, inverse square forces,
Kepler’s laws.

e The two-body problem. Gravitational field, gravitation from extended bodies, tidal forces.

e lagrangian and Hamiltonian formulation. Dynamics of the rigid body.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)

eclass platform where sets of problems are posted and
solutions from students are uploaded

Lectures 52
Exercises 13
Individual Study/ Study and 78

Analysis of bibliography /
Preparation

Laboratory practice

Writing reports/ essays 26
Midterm exam 3
Exams 3
Course Total 175

Final written exams in Greek
Homeworks wih problems to solve
Mid-term written examination




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography (given through the EYDOXUS platform):

BiBAio [Kwd. Eud. 102072910]: ZUyxpovn Bswpntikr) Mnxavikn, Tolykavog Kavapng
e BiBAio [22695091]: KAAZIKH MHXANIKH, KIBBLE, T.W.B. & BERKSHIRE, F.H.

e BiBAio [8787]: BEQPHTIKH MHXANIKH TOMOZ A", XATZHAHMHTPIOY IQANNHZ

- Other:

The Feynman lectures on Physics, Volume 1, Feynman, Leighton, Sands, Addison-Wesley pub.co.
Classical Dynamics of Particles and Systems, Thornton & Marion, Brooks Cole, 5th edition
lwavvou, M., AnootoAdtog, ©., 2016. Neutwvela Mnxavikn. [nAektp. BLBA.] ABrRva: ZUvSeoOG
EAAnvikwv AkaSnuaikwv BiBAodnkwv. Alabéatpo oto: http://hdl.handle.net/11419/6479




