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(2) LEARNING OUTCOMES

This course is the first laboratory introduction to the concepts of experimenting, obtaining and
processing data to confirm basic laws and principles of Physics. It includes basic concepts of statistical
analysis and processing of experimental uncertainties (errors) related to the measurement.

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

e Understand the instrumentation and methodology required to run an experiment.

o Choose the physical quantities to be measured for the confirmation of a physical law.

e Recognize the importance and severity of the individual uncertainties (errors) involved in
the measurement.

e Carry out basic physics experiments successfully.

e Handle and process the measured data correctly.

e C(Calculate the uncertainties (errors) of derived physical quantities from the primary data with
the error propagation theory.

e Express correctly the typical statistical and systematic uncertainties of the measurement.

e  Organize systematically the data obtained from the experiment.
e Graphically plot the measured data and the derived results.
e  Critically evaluate and confirm the physical principle of the experiment.

The course aims at the following general competences

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

Team work

Working in an interdisciplinary environment

Project planning and management

Respect for the natural environment

Production of free, creative and inductive thinking

Analytical and synthetic thinking

Critical thinking

Planning




New Technology skills
Creativity
Determination
Flexibility / Adaptability
Problem solving

(3) SYLLABUS

Introductory lectures:

Experimental uncertainty, mean value, standard deviation and the normal distribution.
Error propagation, designing and running an experiment. Analysis of experimental data.
Least square method and its application to experimental data.

Introduction to Monte Carlo methodology. Applications and virtual experiment.
Demonstration of an experimental measurement and data analysis presentation in the
auditorium.

Laboratory exercises:

The Simple (mathematical) pendulum.

Measurement of the gravity’s acceleration g on an inclined plane with sensors. Photo-gates.
Instantaneous and average velocity.

Electrical circuits — Ohm's and Kirchoff's laws.

Measurements with a micrometer. Density estimation of materials. Buoyancy and
Archimedes' Law.

Monte Carlo exercise.




(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, instructors websites

Seminars 20
Individual Study/ Study and

Analysis of bibliography / 60
Preparation

Laboratory practice 20
Course Total 100

Oral examination.
Written work.
Mid-term written examination.




(5) ATTACHED BIBLIOGRAPHY

- Suggested bibliography

° PHYSICS I Laboratory Guide, Collective Work, Edited by E. Stiliaris, Department of Physics, National &
Kapodistrian University of Athens

e Herman J.C. Berendsen: “Data and Error Analysis, A Student’s Guide”, Cambridge University Press
(2011)

- Related academic journals:

e American Journal of Physics
e  Physics Education
e The Physics Teacher




