Name:
Rotation Practice 1 Date:

1. Write these new physics facts into your booklet

Angular Momentum of a rigid body:

)

e The angular momentum of a rigid body with rotational inertia / and angular velocity w is L =
[
t
e An angular impulse occurs when a torque is exerted for some time interval: K = ) tlf Tdt

e [he law of conservation of angular momentum 1is: L,- + 3K = Lf

Rolling:
e An object that is rolling has both translational kinetic energy and rotational kinetic
energy.
e Ifan object rolls without slipping. its rotational motion and the translational motion of its
center of mass are related as follows:

Xem =10
Vermn = Tw
ai=ra

Instructions for #2 and #3: For each problem, do Sketch and Translate, define your system, and

state the physics principle you are applying. If your analysis has an initial time and a final time,
be sure to label those.

2. p.334 #69
(See p.300 for the rotational inertias of more shapes than I included in your class notes.)
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3. p.334 #78

a. Do the problem as stated in the textbook. This picture shows a top-view of |
the door and bullet before the collision. (A door has the same rotational &
inertia as a rod pivoted about one end. Do you see why it does not matter

how “high™ the mass is distributed, only how far ““out from the axle™?)
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b. If the system is defined as the door and the bullet, calculate the change in kinetic energy of the
system that occurred as a result of the collision. Why did the kinetic energy change?

w'lso 5
Sy /Yoo Kei=Kloos L = L\, = £ (o100 o)
buiet 5
Wag K¢ = Tomrowd) P = T6 W
0 N

(= (Emottemel)d
Ke =[5 (oiliny Heoo P (122
Ke {L{T% 5)

—

Ay = KW = 493 - 803 = (1452 T

——— e

i ’ﬁvz, NYINa 'Wm MWTL
bQCCLUSe,-HN.o 1S A r\WM}\'__ L‘AM(/\\;J\

- 0nd Hheomed enery *naéased




