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Chap 6 Conservation of Linear Momentum

Linear Momentum:

The momentum of an object is the product of that object’s mass and 
velocity.

p m v 

Momentum is a vector quantity. 
When adding or subtracting momenta, follow rules for vector addition.

Momentum and Newton’s Laws

Newton’s 2nd Law:

F m a 
Plug in definition for acceleration:
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Total force equals the rate of 
change in linear momentum!

We are used to constant mass for any 
object. However, mass may change!
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Impulse
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The change in momentum 
is equal to the product of 
the net external force and 
the time during which it 
acts.

( )mv F t  

impulse

Impulse = change in momentum

Impulse = change in momentum( )mv F t  
This may be thought of as an 
alternative statement of 
Newton’s Second Law
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Adding Momenta

Internal Forces

12 21F F 

1 21( )mv F t  

F12 :  internal force the first 
ball exerts on the second, and 
vice versa.

2 12( )mv F t  

1 2 21 12( ) ( ) 0mv mv F F t     

Results always hold, no matter how many balls, or 
internal forces, are in the system.
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Law of Conservation of Momentum

0P 

Initial momentum =Final momentum

i fP P

In the absence of external forces the change in the total 
momentum of a system is zero. (The momentum of an 
isolated system cannot change.)

Conservation of Momentum

Which pocket is the missing ball in?
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Collison of Two Objects
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Momentum Transfer

1 1 2 2( ) ( )P m v m v    before collision

1 1 2 2( ) ( )P m u m u    after collision
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Two Dimensional Collisions

1 2 1 2x x x xmv mv mu mu  

1 2 1 2y y y ymv mv mu mu  

Collisions : External Force
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Example Problems


