COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

PHYSICS |

Lectures (theory and exercises) 6 7

Special background

No

Greek

Yes, in the English language for Erasmus students

https://eclass.uoa.gr/courses/PHYS153/




(2) LEARNING OUTCOMES

This course is the first systematic introduction to the basic concepts of Newtonian Mechanics and
Fluid Mechanics by using Vector and Differential / Integral Calculus. It also includes introductory
concepts of the Special Theory of Relativity.

With the successful attendance and completion of the course, the student is in position to:

¢ Describe the basic physical quantities and units of Mechanics in the context of Vector and
Differential / Integral Calculus.

¢ Understand the relative dependencies of these physical quantities.

¢ |dentify the conservation principles and the fundamental symmetries that govern the various
mechanical systems.

* Explain the static or kinematical state of a system by all the forces applied to it.

e Calculate dynamical characteristics of the rigid body (moment of inertia) with basic integration
techniques.

¢ To formulate the basic differential equations for the motion of a body.

¢ Explain and calculate the basic quantities of length, time or speed in different inertial systems.
¢ Organize systematically the data of a problem to find the solution for more complicated physical
systems.

¢ Plot graphically the data and the results of a problem.

e Evaluate critically the results.

The course aims at the following general competences

e Search for, analysis and synthesis of data and information, with the use of the necessary
technology

e  Working independently

e  Production of free, creative and inductive thinking

e Analytical and synthetic thinking

e  Critical thinking

e  Problem solving




(3) SYLLABUS

. Linear motion. Curvilinear motion. Relative motion. Introduction to the Special Theory of
Relativity.

. Impulsive forces. Collisions.

e  One-body dynamics.

e  Work. Energy. Dynamics of many-body systems.

. Rigid body rotation around a fixed axis.

. Rolling. Angular momentum and torque. Oscillations.

° Law of Universal Gravitation. Fluid mechanics.




(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 video Projectors,
eclass platform

Lectures 52
Exercises 26
Individual Study/ Study and 97

Analysis of bibliography /
Preparation

Course Total 175

Final written exams in Greek




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography:

e Fundamentals of Physics (Volume A) by David Halliday, Robert Resnick, Jearl Walker
e University Physics (Volume A) by Hugh D. Young; Roger A. Freedman

* Physics for Scientists & Engineers (Volume A) by Douglas Giancoli

¢ Introduction to Newtonian Physics by K. Farakos

e Fundamental University Physics by Alonso-Finn

- Related academic journals:

e American Journal of Physics
e Nature

* Physics Education

e Physics Today

® Physics World

e Science

* The Physics Teacher




