Momentum & Systems Cycle 12

SYSTEMS OF PARTICLES AND MOMENTUM

1. Center of mass: particles and objects

2. Another view of systems

3. Isolated Systems

4. From Newton's 2nd Law to Impulse &
Change in momentum

5. Impulse-Momentum vs Work-Kinetic Energy




Momentum & Systems Cycle 12

SYSTEMS OF PARTICLES AND CM

Center of mass = the average position of all
the pieces of mass in the system
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1-D CM
\Find the center of mass of the system
e (each blockis 1 m x 1 m)
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2-D CM

Find the center of mass of the system
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2-D CM
Find the center of mass of the system

The "L" has uniform density
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2-DCM
F|nd the center of mass of the system
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Rules of Thumb & Symmetry Short Cuts
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ANOTHER VIEW OF SYSTEMS
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In an isolated system....
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Isolated Systems

The 80 kg person is at the end of the 100 kg
boat. If the person moves 1 m to the right

(relative to the water), how far back did the
boat move?
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Isolated Systems

The 80 kg person is at the end of the 100 kg
boat. If the person moves 1 m to the right

(relative to the boat) how back did the boat
move ?
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The Problem with Collisions

typical collision same collision with padding
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Another look at Newton's 2nd Law
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Impulse and Change in Momentum

Impulse (in Ns) and change in momentum
(in kgm/s) calculate the same number
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J = area under F vs t graph
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Calculating Impulse: Constant F

Find the impulse delivered by a constant
200 N force that acts for 0.1 seconds.
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Calculating Impulse: F vs t graph
Find the impulse delivered by the force
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Calculating Impulse: F as a function of t

F|nd the impulse delivered by the force
= (4t - 3)Nfromt—1stot—2s
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Calculating Impulse: momentum

a) Find the impulse delivered to the car and to
the truck.

b) If the collision lasted 0.05 s, what was the
average force on each one during the collision?
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Calculating Impulse: 2D

Find the impulse delivered to the 2 kg

ball by the wall in uk notation.
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J=Ap
J = | Fa)
L
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Ap = m(v, —v;)

Side note:

Momentum-Iimpulse vs Work-Kinetic Energy
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