Impact Force from Falling Object

Even though the application of conservation of energy to a falling object allows us to predict
its impact velocity and kinetic energy, we cannot predict its impact force without knowing
how far it travels after impact.

If an object of mass m=kg is dropped from height
PE = mg h h ={1.83134 |m, then the velocity just before impact is

. KE =0 v =5.991182|m/s. The kinetic energy just before impact is equal
'y to its gravitational potential energy at the height from which it
was dropped:
Impact K.E. =|16.28136.]J.
h velocity
=2 h But this alone does not permit us to calculate the force of
V= 8 impact!
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(|} KE=- my> If in addition, we know that the distance traveled after impact is

) d=0.001 |m, then the impact force may be calculated using

*'V' PE =0 the work-energy principle to be Index
- Average impact force = F = .
If it bounces
oss peretration back, the
Greater penetration  higher i ’ impact force
T gher impact is even greater
implies smaller force. g
, greater change
d in momentum.
Note that the above calculation of impact force is accurate only if the height h includes the
stopping distance, since the process of penetration is further decreasing its gravitational
potential energy.
The average impact force calculated here is the average over distance, which can be presumed
to be proportional to, but not the same as, the average over time.
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