Name
Physics 120 Quiz #7, March 9, 2012

Please show all work, thoughts and/or reasoning in order to receive partial credit. The
quiz is worth 10 points total.

A rotating uniform-density disk of mass Skg and radius 0.6m is >Clay
mounted in the vertical plane as shown in the figure. The axle is help ‘
up by supports that are not shown and the disk is free to rotate on a
nearly frictionless axle. A lump of clay with mass 0.4kg falls and stick
to the outer edge of the wheel at the location x on the diagram with
coordinates <—().36,0 .48,0>m, relative to an origin at the center of the

axle. Just before impact, the clay has speed 8m/s and the disk is
rotating clockwise with angular speed 0.5 Irad/s.

1. Just before the impact what is the angular momentum of the combined system of
wheel plus clay about the axle? (As usual, x is to the right, y is up, and z is out of
the page toward you and the moment of inertia of a solid cylinder spun about its
center is L MR®.)

L =Fxp, +1,0,=(00+Rpsin6)+

7o kgm 0.36m 1 2 _ rad
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1 MR*)(0,0,-,)
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2. Just after the impact, what is the angular momentum of the combined system of
the clay and wheel about the axle?

% =%, =0—>dL=0=L =L, =(0,0,40.691)%"
. ;

3. Just after impact, what is the angular velocity of the wheel?
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4. Qualitatively, what happens to the linear momentum of the combined system?
a. There is no change because linear momentum is always conserved.
b. Some of the linear momentum is changed into angular momentum.
c. Some of the linear momentum is changed into energy.
The downward linear momentum decreases because the axle exerts an upward
force.
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Position-update:

AE =AW +AQ;  Q=mcAT
AE=0=AU, +AU +AKE, + AKE,

W= [F-di+[% db
Vectors Geometry

Energy Principle:

magnitude of a vector : |d| = 4/ a;+a +a Circles: C=2mr=aD A=m"’
A Ao i . =1
writing a vector: d = <ax,ay,a7> sda=ai+a,j+ak Triangles: A= ;bh
= . _ 2 _ 4.3
dot product: A- B= ABcos6 Spheres: A=4nr V=3

cross product: C=AxB = <(A),Bz - AZB),),(AZBX - AXBZ),(AXBy - AyBX)>

magnitude of the cross product : A x B = ABsin6



