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SYSTEMS OF PARTICLES AND MOMENTUM

1. Systems of particles and center of mass

2. Another view of systems

3. Impulse

4. Change in momentum

5. Relating change in momentum to impulse
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SYSTEMS OF PARTICLES AND CM

Center of mass = the average position of all 
the pieces of mass in the system
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SYSTEMS OF PARTICLES AND CM

(sample problems)

Find the center of mass of the system
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SYSTEMS OF PARTICLES AND CM

(sample problems)

The person is at the end of the 4 m long boat.  
Assume the boat's cm is in its middle.  If the 
person moves 1 m to the left (relative to the 
water), How far over does the boat move?
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ANOTHER VIEW OF SYSTEMS

Center of mass -> momentum -> Newton's 2nd Law
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IMPULSE
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IMPULSE

(sample problem)

Find the impulse delivered by a 200 N force 
that acts for 0.1 seconds.
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IMPULSE

(sample problem)

Find the impulse delivered by the force 
(graphed below) between t = 1 s and t = 4 s

1 2 3 4

100

F (N)

t (s)
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IMPULSE

(sample problem)

Find the impulse delivered by the force 
F = 4t i - 3 j over from t = 1 s to t = 2 s
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CHANGE IN MOMENTUM
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CHANGE IN MOMENTUM

(sample problem)

Find the change in momentum of the car.
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CHANGE IN MOMENTUM (2D)

(sample problem)

Find the change in momentum of the 
0.25 billiard ball in ijk notation.

60o 60o

4 m/s 3.8 m/s
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CHANGE IN MOMENTUM = IMPULSE



Notes for Momentum and Systems December 14, 2011

CHANGE IN MOMENTUM = IMPULSE

(sample problem)

The 0.2 kg superball's velocities 
are shown just before and just 
after its collision with the surface.

a) Find the impulse delivered to 
the ball by the floor.
b) If the collision lasts 1/300th 
of a second, find the average 
force. 

5 m/s

4.85 m/s

boing!


