PHY 113 A General Physics |

9-9:50 AM MWF Olin 101

Plan for Lecture 19:

Chapter 11 — angular momentum

1. Vector cross product

2. Angular momentum of a rotating

rigid object

3. Conservation of angular momentum
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Previously:

How to make objects rotate.

Define torque:
T=rxF
T =rFsin®

F=ma
rxF=t=rxma=la
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Vector cross product; right hand rule

The direction of C is perpendicular ‘ — A X B

- =
to the plane formed by A and B;
choose which perpendicular

direction using the right-hand rule |C| = |A||B| Sin 9

shown by the hand.

For unit vectors:




More details of vector cross products:
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iclicker exercise:
What is the point of vector products
A. To terrify physics students
B. To exercise your right hand
C. To define an axial vector
D. To keep track of the direction of rotation

From Newton’s second law:

F=ma
dv d(mv
rxF=t=rxma=rxm—=rx ( ):—(rxp)
dt dt
iclicker exercise: )
. Is this
Consider A. Wrong?
d(mv) d B. Approximately right?
rx at :a(rxp) C. Exactly right?
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From Newton’s second law — continued —
conservation of angular momentum:

er:‘t:%(rxp)

Define: L=rxp

dL
i
= L =(constant)

If T=0 0
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Torque and angular momentum
Define angular momentum: [, =r xp

For composite object: L=lo

Newton’s law for torque:
do dL

Tiotar = | E: dt

In the absence of a net torque on a system,

angular momentum is conserved.

iclicker exercise:

r n
:;‘_((G-u“_. - o Astudentsits on a rotatable stool
— & holding a spinning bicycle wheel with

((((FR «©
o angular momentum L. What
happens when the wheel is inverted?

(a) The student will remain at rest.

(b) The student will rotate
counterclockwise.

(c) The student will rotate clockwise.
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More details:

Lyt + Lupesr =L + L
= + Ly = L =0+ L

‘wheel
P P -
T LN - 2Lwhee|
Initial Final
()

"wheeli
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Other examples of conservation of angular momentum

1,o,=L0, Do,=0, 1/,
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What about centripetal acceleration?

Serway, Physics for Scientists and Enginesrs, 5's
Protiem 11.40

a,=Vv/R=w?R

Harcourt Inc
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Webassign problem:
A disk with moment of inertia |, is initially rotating at angular
velocity ;. A second disk having angular momentum |,, initially is
not rotating, but suddenly drops and sticks to the second disk.
Assuming angular moment to be conserved, what would be the
final angular velocity o?
—
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