Impulse Quiz Answer Key
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1. Fill in the blanks: Impulse is calculated as a change in ____momentum_____.

2. The impulse of an object depends on at least three things.  Name them here.
The mass of the object, the amount of time the object is in contact during a collision, the force an object imparts.
3. A 0.3-kg baseball flies at and hits the wall at 70 m/s.  It stops moving immediately upon hitting the bat.
a) What is the change in momentum of the ball?
∆p = 21 kg-m/s
b) What would the impulse of the ball be if the ball had hit the bat and then bounced away in the opposite direction with the same speed?
∆p = 42 kg-m/s
4. If you were to get hit with a large block of clay, would it hurt more if the clay bounced off your head or stuck to your face?  Why?
It would hurt more if it bounced because your face is changing the momentum of the clay far more.
5. As you hammer a nail into a deck, you realize that if you snap your wrist back right after the hammer hits the nail, the nail will be driven in deeper, even though you are imparting the same force. Explain this in terms of impulse.
Snapping your wrist back reduces the amount of time of the collision, which means the impulse (or the nail’s momentum-change) will be greater.
6. Justin Bieber is filming a new music video that involves jumping 20 feet down onto a trampoline. He accelerated to a speed of 18 m/s and then his legs are in contact with the trampoline for 0.7 seconds and he hit at a velocity of 10 m/s.  What is the force of impact if his mass is 80-kg?
∆p = m2v2- m1v1 = 80(10) – (80)(18) = –640 kg-m/s
F = ∆p/∆t = –640 kg-m/s / 0.7s = 914.3 N
7. What safety mechanism was designed to increase the impact time during a collision?
The airbag
8. You throw a 0.01-kg bouncy ball at the wall.  It hits with a force of 320N and it comes back to your hand with the same speed of 42m/s, how long did the bounce itself take?
∆p = 0.64 kgm/s
∆t = ∆p/F = 0.002 seconds
9. A softball pitch comes at the batter at 50 m/s. The batter swings with a force of 1800 N and sends the softball away at 70 m/s. How long did the contact between the 0.3-kg ball and the bat last?
0.02 seconds
[bookmark: _GoBack]10. Two balls of identical shape and size are dropped from the same height above a table.  One had an overall momentum change of 8 kg-m/s while the other only had a change of 4 kg-m/s.  What is the difference between the balls?
One bounced back up and the other stayed stuck to the table. 
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Key Equations
Ap=p;—pi
AP = Fpat




