Luciana Piro
Chapter 11: Anqular Momentum

Angular Momentum - the rotational analog of linear momentum
Use when analyzing a point mass

L=rxmw
Use when analyzing a rotating rigid body (ex: a rod pivoting about an axis, a spinning disk, etc.)
L = Ilw

Torque - the rotational analog of Force

> L ., . -
T = -, or "Newton’s Second Law for rotation” ¥ T = I«

Kinetic Energy of a Rotating Object - combine the translational KE and rotational KE
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Kot = - mv + 71(0

Important Relationships of Motion for Rolling Objects

x =10
VvV =Trw
a=rua

Conservation of Angular Momentum - when external torque equals zero, total initial momentum is
equal to total final momentum (common example problem: figure skater pulling in their arms, see
figure below from University Physics Volume |)

XLi=XL

.. inrotational collision problems where a mass sticks to a rotating object, angular momentumis
conserved but mechanical energy may not be conserved!

Common Moments of Inertia:
(*good to be able to remember/recognize these)
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https://pressbooks.bccampus.ca/universityphysicssandboxbook1/chapter/conservation-of-angular-momentum/

My special tips!
It's good to familiarize yourself with the common problem types under this topic such as

rolling objects, falling rods, spinning disks and collisions, deriving the moment of inertia, etc.
When finding moment of inertia, make sure to check if the axis of rotation is moving or fixed
For conservation of angular momentum problems, make sure to check that there is no

external torque present

Problems: *(all problems are from the University Physics Volume | online textbook)
[Easy] A DVD is rotating at 500 rpom. What is the angular momentum of the DVD if has a radius

of 6.0 cm and mass 20.0 g?

[Medium] A solid cylinder of mass 2.0 kg and radius 20 cm is rotating counterclockwise
around a vertical axis through its center at 600 rev/min. A second solid cylinder of the same mass and
radius is rotating clockwise around the same vertical axis at 900 rev/min. If the cylinders couple so
that they rotate about the same vertical axis, what is the angular velocity of the combination?

[Hard] A bowling ball of radius 8.5 cm is tossed onto a bowling lane with speed 9.0 m/s. The
direction of the toss is to the left, as viewed by the observer, so the bowling ball starts to rotate
counterclockwise when in contact with the floor. The coefficient of kinetic friction on the lane is 0.3.
(a) What is the time required for the ball to come to the point where it is not slipping? What is the

distance d to the point where the ball is rolling without slipping?
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