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Newton’s Second Law in terms of momentum is: dt

We can take the integral of both sides and solve for change in momentum:

— d‘ — — f — f — — — —
Y F ?};:Eth:dp:ﬂZth:.[j dp=p,— P, = AP

= Impulse=J = Ap= J.:’ ) Fadt

And we have solved for impulse:

And remember the Impulse Approximation states that the force of impact is so much larger than all the
other forces acting on the object that we can consider the force of impact to equal the net force:

Impulse Approximation: F. >>F = Zf’ ~F

impact all other impact

= Impulse=J = Ap = J.:[ Fdt

That means we now impulse in terms of the force of impact:

Things to know about impulse:
e Impulse is a vector.
e The symbol for impulse is capital J, though | will sometimes write out Impulse instead.
o The symbol is NOT capital I, that is for rotational inertia (also called moment of inertia).
e Impulse is equal to 3 equivalent expressions:

J=Ap

o Change in momentum:
— t,

J=|"Fadt
o The integral of the force of impact with respect to time: t

—_ n " 2 2
o The area “under” a force vs. time function: / = area "under" force vs. time function

= This is the definition of an integral.
Lot kg kg
]:_[:th=>N-S=( g mjs= g-m
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e The units for Impulse are newtons times seconds:
o Which are the same as the units for momentum. However, we typically use Nes for
impulse and kgem/s for momentum to help differentiate between the two.

W = [ Edx does NOT equal ] = | Fdt

¢ Please do not confuse impulse with work:
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A typical graph of force as a function of time during a collision looks like this data for the rubber
playground ball | dropped above a force platform:
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The area “under” the curve is the impulse during the collision.
The same area can be determined using the average force and change in time. In other words, another

J=F At

equation for impulse is:

avg

So yeah, there are a lot of equations for impulse:

Impulse = ] = Ap = _|.:[ F dt = area "under" force vs. time function = f’anAt W = J.X[ Edx
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