 Physics Impulsive Force Wrap-up Notes

Impulse- The product of the Force and duration of a collision.


J =F(t   for a constant or average force


Impulse = area under a force vs. time graph

Impulse vs. Change in Velocity

The impulse applied to an object is directly proportional to the change in velocity of the object.


General equation:  J = m(v
Slope: k = Mass of the object

Y-int( The impulse an object receives when its velocity does not change.

Can the slope change? Yes, by changing the mass?

Taking a closer look at the results we see that:

J = m(v = m(v-v0) = mv – mv0

The quantity mv we give a special name it is called the:

Momentum- The product of an object’s mass and velocity.



p = mv



units:  Kg(m/s

therefore:  mv – mv0 = (p or   J = (p




   Or





J = F(t= m(v = (p
If we divide both sides of F(t= m(v by t we get:
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then it becomes  or F = ma, Newton’s 2nd Law

How does this relate to collisions then

· First if the impulse is constant we can make the force less by increasing the time

· Parts of an automobile take advantage of this

· Second if the impulse isn’t constant, but the force is we can increase the impulse by increasing the time

· Follow through

Which is better a bounce or no bounce

· Clay ball vs. tennis ball

· Tennis ball goes through a greater impulse(2x)

Sample problem:
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Calculate the change in velocity of a .30 kg soccer ball if it is kicked and has the impulse from the graph above acting on it.  
What impulse would a defender need to apply if they want to trap (stop) the ball?

If the defender trapped the ball against their body and maintained contact for .25 s, what force did the ball apply to their body?
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