
So, the formal way of viewing this notion of the Second Law,
is to note that we can write

!F =
∆!p

∆t

If we use the calculus, and then take the limit as ∆t → 0,
then we get the formal definition of the force

!F =
d!p

dt
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The other way that the second law is used. . . was never writ-
ten down by Newton, rather was first used by Leonhard Euler
in 1752 (one of the many brilliant physicists who came after
and cleaned up and formalized Newton’s ideas).

Notice that ∆p means calculate the CHANGE of momen-
tum. . . which consists of mv. So, if the mass is constant,
then ∆p = m∆v. So, we get:

!F = m
∆!v

∆t
=

!vf − !v0

∆t

Since, ∆v/∆t is the acceleration, we have the famous state-
ment which has bedeviled engineering students for 250 years:

!F = m!a . . . actually, this means:
n∑

i=1

!Fi = m!a.

This says that the total sum of all forces (vector sum) acting
on a body will result in an acceleration !a imparted to that
body. That’s it...that’s all of engineering and much of the
space program.
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