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Introducing Angular Momentum

The measure of motion about a point

y Magnitude

sun—Earth

‘L‘ = ‘ paroundHrsun—>Earth‘ = ‘ pHrsun—>Earth‘Sin(9)

Paroun d4 ﬁ

Parounda = P COS(9OO o 0) = psm(@)

—

sun— E@-th

rl - rSu n—Earth S in (0 )

‘L — ‘ paroundHrsun—>Earth‘ — ‘ pHrsun—>Earth‘ Sm(g) — ‘ pHrL‘




Using Angular Momentum

The measure of motion about a point

Magnitude

““ - ‘ paroundHr‘ - ‘ pHri‘ = ‘ pHr\sin(e)

ﬁh.

What is the magnitude of the angular momentum about location K, for the object shown
below? The magnitude of the object's momentum [p|= 7 kg-m/s, the distance |7 |= 0.6 m,
and the angle =150 °



Using Angular Momentum

The measure of motion about a point

Magnitude

L| = Paroundf| =|P[r.| =] pHr\sin(@)

Determine the magnitude of the translational angular momentum of the particle at
location O relative to each point: A, B, C, D, E, F, G, and H.
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Using Angular Momentum

The measure of motion about a point

Direction S
p’ Distinguish with Right Hand Rule
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Using Angular Momentum
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(tip of z-axis arrow pointing at you)

Direction
Example

The measure of motion about a point

Distinguish with Right Hand Rule

Orient Right hand so fingers
curl with motion, then thump
points in conventional
direction of angular
momentum



A comet orbits the Sun, in the xy plane. Its 1) +x

momentum is shown by the red arrow. 2) —X
What is the direction of the comet's 3) +y
angular momentum about the Sun? 4) -y
5) +z
6) —z

7) toward the sun
8) away from the sun




Using Angular Momentum
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(tip of z-axis arrow pointing at you)

Direction
Example

The measure of motion about a point

Distinguish with Right Hand Rule

Orient Right hand so fingers
curl with motion, then thump
points in conventional
direction of angular
momentum

What are the directions of Angular Momentum for particle 1 about point A and particle 2

about point A

a)




Using Angular Momentum

The measure of motion about a point

Direction
Distinguish with Right Hand Rule

Determine the direction of the translational angular momentum of the particle at locatior
O relative to each point: A, B, C, D, E, F, G, and H.
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A ball falls straight down in the xy plane. Its 1) +x

momentum is shown by the red arrow. 2) —X
What is the direction of the ball's angular 3) ty
momentum about location A? 4) —y
5) +z
y 6) —z
' 7) zero magnitude
«4m
) X Given these values, what is the magnitude
of the ball’s angular momentum about A?
z (out of the page) 1) 10 kg m?s

3) 40 kg m?/s
5) 0



Using Angular Momentum

The measure of motion about a point

Magnitude and Direction
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Similarly for position and momentum in the y-z
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Using Angular Momentum

The measure of motion about a point

Magnitude and Direction

-

L=r X ﬁ :<(pzry —Py 120 (DxTz =Pz Tx)) (pyrx —Px ry) >

Example: say you have a mass thaf, at some instant, has linear momentum
p= <4,2,0>kg .m/sandis 'y = <5,3,0>m from some point A. What is its
angular momentum about this point?
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L=r X ﬁ :<(pzry —Py 12) (PxTz =Pz Tx)) (pyrx —Px ry) >

What is the direction of

<0,0,3>x<0,4,0>?

What is the direction of

<0,4,0>x<0,0,3>?

What is the direction of

<0,0,6>x<0,0,-3>?

1) +Xx

N\

2) —X 5 X
i; +y (tip of z-axis arrow pointing at you)

—Y
5) +z
6) —z
7) zero magnitude
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