
Strictly speaking, what he stated is

∆!p ∝ !F

which we today represent as

∆!p = !F∆t

However, there are many uses of the Second Law. He also
makes use of

!F∆t = ∆!p

There is some physics in this. It says that if you apply a force
to a body for a time, ∆t, that body will change its momentum
by ∆!p. Today, this quantity on the right is called the Impulse.

You make use of the concept unconsciously. Suppose you
jump off a chair. Just before you hit the ground, your velocity
is v0 = V (−j), pointing DOWN. Just after you stop, your
velocity is vf = 0. The CHANGE in your velocity is

∆v = vf − v0 = 0j− V (−j)
using just magnitudes in the y direction...

∆v = 0− (−V ) = V

That’s a given. So, in magnitude, Ft = mV.

What’s important to you is the stress on your knees. . . the
force, F that results. You can keep that as small as possible
by making t as long as possible: you bend your knees.

On the other hand, if you want to impart a large change
of momentum, you apply the largest force you can for the
longest time that you can. Think baseball.
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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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