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GALILEO, ARISTOTLE AND WEAPONS

Unità 7 Il moto nel piano

As often happens in the history of physics, a lot of progress 
originates, unfortunately, from military studies.

At the time of Galileo, improving the range of a cannon, 
one of the most powerful weapons, was a paramount ballistic 
problem. Galileo made every effort to study the motion 
of projectiles and succeeded in determining the correct 
parabolic trajectory, velocity, height and range. He was 
able to give the correct interpretation of the phenomenon 
because he realised that he could consider projectile motion 
as a superposition of two simultaneous and independent 
movements: one vertical, acceleration in free fall, and one 
horizontal, uniform rectilinear motion.

No one had previously thought that the two motions could 
be combined, because no one before Galileo had thought with 
such clarity that the two motions were of the same nature: up 
until then vertical motion in free fall had been considered as 
of a profoundly different nature from the others.

This interpretation was one consequence of the Aristotelian 
view that categorised motion as “natural” or “violent”.

For Aristotle, free fall was a natural motion: a body falls 

because it tends towards its natural place, without the need 
for applying a force to it.

Violent motion, however, originates from causes that move 
bodies from their natural positions. For example, the motion 
of an arrow according to Aristotle is a violent motion imparted 
by the bow (the cause) to the surrounding air that pushes the 
arrow ahead until it is 
exhausted; only then 
does the arrow begin 
its descent, tending 
towards its natural 
place. 

Breathe into an inflatable balloon and then let it go: try 
to explain the motion like Aristotle did with the arrow.

True or false?
a. Much scientific progress has been made as a 

direct result of the study of military problems 
and weaponry. 

b. Galileo refused to dedicate time to scientific 
issues linked to war.

c. Aristotle though that motion cloud be of two 
distinct types: natural and violent.

d. Galileo understood that motion could be 
composite and that the components were 
independent but of the same nature.

Complete with:
phenomenon • range • ballistic • acceleration • projectiles • 
motion • rectilinear • parabolic • movements • superposition • 
simultaneous • free
At the time of Galileo improving the range of a can-
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mount _______ problem. Galileo made every effort to 
study the motion of _______ and succeeded in determi-
ning the correct ________ trajectory, velocity, height and 
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projectile _______ as a _________ of two ___________ 
and independent movements: one vertical ________, in 
_____ fall, and one horizontal, uniform ________ motion.

Match questions and answers.

QUESTIONS ANSWERS

A. What is natural 
motion?

1. That it is a superposition of two 
simultaneous and independent 
movements: vertical acceleration 
of free fall and uniform rectilinear 
horizontal motion.

B. What was 
Galileo’s 
understanding of 
projectile motion?

2. A teaching of Aristotle that a 
body tends towards its natural 
place without any need to apply 
a force to it, such as in free fall.

C. What difficulty 
is there in 
describing the 
motion of an 
arrow through 
violent motion?

3. According to violent 
motion, the bow acts on the 
surrounding air that acts on 
the arrow until exhausted. At 
this point there is only natural 
motion, which would cause the 
arrow to fall straight down: the 
arrow’s path would therefore 
not be parabolic.

A. _________   B. __________  C. _________
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displaced air

Motion of the arrow in the Aristotelian system.


