
On the Motion of Projectiles 
 

We have considered properties existing in equable motion, and 
those in naturally accelerated motion over inclined planes of 
whatever slope.  In the studies on which I now enter, I shall try to 
present certain leading essentials [symptomata] , and to establish 
them by firm demonstrations, bearing on a moveable [Mobili] 
when its motion is compounded from two movements; that is, 
when it is moved equably and is also naturally accelerated.  Of 
this kind appear to be those which we speak of as projections, the 
origin of which I lay down as follows. 
 

I mentally conceive of some moveable projected on a horizontal 
plane, all impediments being put aside.  Now it is evident from 
what has been said elsewhere at greater length that equable 
motion on this plane would be perpetual if the plane were of 
infinite extent; but if we assume it to be ended, and [situated] on 
high, the moveable (which I conceive of as being endowed with 
heaviness [gravitate]), driven to the end of this plane and going on 
further, adds on to its previous equable and indelible motion that 
downward tendency [propensionem] which it has from its own 
heaviness.  Thus there emerges a certain motion, compounded 
from equable horizontal and from naturally accelerated down-
ward  [motion],  which  I  call  “projection.”    We  shall  demonstrate  
some of its accidentia, of which the first is this: 
 

Proposition 1, Theorem 1.  When a projectile is carried in 
motion compounded from equable horizontal and from 
naturally accelerated downward [motions], it describes a 
semiparabolic line in its movement.   

  







Sagredo:  It cannot be denied that the reasoning is novel, 
ingenious and conclusive, being argued ex supposition; that 
is, by assuming that the transverse motion is kept always 
equable, and that the natural downward [motion] likewise 
maintains its tenor of always accelerating according to the 
squared ratio of the times; also that such motions, or their 
speeds, in mixing together do not alter, disturb, or impede 
one another.  In this way, the line of the projectile, continuing 
its motion, will not degenerate into some other kind [of 
curve].  But this seems to me impossible; for the axis of our 
parabola is vertical, just as we assume the natural motion of 
heavy bodies to be, and it goes to the end of the center of the 
earth.  Yet the parabolic line goes ever widening from its 
axis, so that no projectile would ever end at the center [of the 
earth], or if it did, as it seems it must, then the path of the 
projectile would become transformed into some other line, 
quite different from the parabolic. 

 
Simplicio:  To these difficulties I add some more.  One is that 
we assume the [initial] plane to be horizontal, which would 
be neither rising nor falling, and to be a straight line – as if 
every part of such a line could be at the same distance from 
the center, which is not true.  For as we move away from its 
midpoint towards its extremities, this [line] departs ever 
farther from the center [of the earth], and hence it is always 
rising.  One consequence of this is that it is impossible that 
the motion is perpetuated, or even remains equable through 
any distance; rather it would be always growing weaker.  
Besides, in my opinion, it is impossible to remove the impedi-
ment of the medium so that this will not destroy the equabi-
lity of the transverse motion and the rule of acceleration for 
falling heavy things.  All these difficulties make it highly 
improbable that anything demonstrated from such fickle 
assumptions can ever be verified in actual experiments.  


