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Abstract. The last work of Galileo, entitled Discourses and Mathematical Demonstrations Relating to Two New Sciences
(1638), marks the birth of modern science of mechanics. This writing is an incalculable asset for education. As is known,
it deals with foundational topics in physics as the study of uniform motion and uniformly accelerated motion with
elementary mathematics suitable for upper secondary school students.

In his time, Galileo was not provided of the modern experimental means necessary to test his theories. Therefore, in his
work on mechanics, he made much use of exemplifications (i. e. thought experiments), analogies between similar
physical systems and reasoning at the limit all of which are useful tools in the heuristic method of Galileo for the
acquisition of new knowledge. The best known example is certainly that of the study of motion of free fall of bodies that
being too quick to be studied, was suitably slowed using an inclined plane.

In this work, | introduce inductive reasoning which includes both purely imagined that actually conducted experiments
and which lead Galileo to formulate the laws of motion and several theoretical relationships of particular importance.
Also his famous principle of inertia that could never be verified experimentally by him for the impossibility of finding
moving bodies not subject to any force, found an indirect verification in the study of motion of parabolic projectile that is
subject to the weight force only in the vertical direction and which therefore is not affected by any force in the horizontal
one. By means of analogical arguments, Galileo also established that the period of oscillation of the pendulum motion is
proportional to the square root of its length just as the free fall time of a body is proportional to the square root of the
distance. Nowadays these experiments can be performed in a very simple and interesting way by using motion sensors
and the latest technology, but the reasoning and similarities identified by Galileo have a superior educational value
because they will help the students understand the methods that science uses to go beyond the limits of knowledge
already acquired.

Selected References

Cioci V., Drago A. (2016) The Problem of the Choice In Theoretical Physics From Galileo to Einstein, contribution presented at
the XXXVI SISFA Congress, Naples.

Drake S. (1990) Galileo: pioneer scientist, Toronto University Press, Toronto (Canada).

Gallilei, G. (1638) Discorsi e dimostrazioni matematiche intorno a due nuove scienze attinenti la meccanica e i movimenti locali
(H. Crew, de Salvio A., English translators, (1914) Dialogues Concerning Two New Sciences, The Macmillan
Company, New York).

Galilei, G. (1604-1608) Meccanica, Opere di Galileo (Mechanics. Galileo's works), Part 5, Volume 2. Manuscript Gal. 72,
Central National Library of Florence, consulted on www.internetculturale.it.

Koyré A. (1939) Etudes galiléennes, Hermann, Paris,

Pisano, R. (2011a). Physics-Mathematics Relationship. Historical and Epistemological notes. In: Proceedings of the ESU 6
History And Epistemology In Mathematics Education Barbin, E., Kronfellner, M. & Tzanakis, C. (Eds.). Vienna:
Verlag Holzhausen GmbH-Holzhausen Ltd., p. 457-472.

Pisano, R. (2009). On method in Galileo Galilei’ mechanics. In: Hunger, H. (Ed.), Proceedings of ESHS 3rd Conférence,
Vienna: Austrian Academy of Science, p. 147-186.Bussotti P, Pisano R (2014) Newton’s Philosophiae Naturalis
Principia Mathematica “Jesuit” Edition: The Tenor of a Huge Work.. Accademia Nazionale Lincei-Rendiconti
Lincei Matematica e Applicazioni 25:413-444.

Pisano R., Bussotti P. (2015) Galileo in Padua: architecture, fortifications, mathematics and “practical’ science, Lettera
Matematica International edition, 2: 209-222.

Comité scientifique et organisation :
Raffaele Pisano, CIREL-Théodile, Université de Lille 3, France
Shahid Rahman, STL, Université de Lille 3, France



