Momentum
Latin for “motion”

Linear momentum
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Momentum is a vector!
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This is the better form of Newton’s law because it incorporates changing masses
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Conservation of linear momentum
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If F=0, dp/dt=0.

In a closed, isolated system with no net external forces acting, the total momentum of that system remains constant.


[image: image10.wmf]fy

iy

fx

ix

f

i

P

P

P

P

P

P

=

=

=


Rifle bullet problem:



[image: image11]
A 2kg rifle fires a .20kg bullet at 200m/s. What is the recoil velocity of the rifle?
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For example, back to rifle problem:
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Another problem:


[image: image15]
Bob and Hildegard are initially at rest on roller blades. Bob throws a ball horizontally and Hildegard catches it

a) Find Bob’s velocity after the ball is released.
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b) Find Hildegard’s velocity after she catches the ball.
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In theory, the velocity of the system does the change, so, 


[image: image18.wmf](

)

(

)

0

06

.

80

07

.

70

0

»

+

-

=

+

h

h

bob

bob

v

m

v

m


And another Problem:

‘
[image: image19]
The asteroid travels horizontally at 1000m/s. It explodes into 3 pieces.

Find the velocities of fragments 1 and 2.
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Remember, the original velocity is only in the x direction, none in the y!
Solve for systems of equations:
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