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Problem 1 — 40 Points '
In Figure 1, a disk of radius R spins about link BC at a rate of ¢. Link ABC rotates about

axis Z at a constant rate, v». The angle from link AB from vertical, 6, is also variable. The
angle of the bend in the ABC linkage, 3, is fixed.

a. Write the angular velocity and angular acceleration of the disk. For each, be sure to
indicate how to resolve all the components into the same frame.
b. What is the velocity of point D?
c. What is the acceleration of point D? &
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Figure 1: A Spinning disk on a Bent Linkage
a. Dol cconr ooy
Tz - Geoo o M b X dumyy Wonwtsl
Y\\\|Z‘ - Qyd B A, il 2! Q\oﬁ AR
NLoT R\(Qb o /U\\\W\ 2 G\ox\i Ne
_ T K o O O -wm B
M \1 & o ,g@\; o Vv ©
G- P = T B e R R I R’ | e
\ |- | I - — N
LK © X'_\/; S \\ o swg O
—- —~1 Ch 0 —S](lﬁ/\
L \ \’("\ [Cﬁ © Sﬁ \ L\ . Q£> \ O |
\ . - \
\3 R$3l 1o Oy?.& - KS sap O cq@j
| BRERE



Problem 1 (cont.
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Problem 1 Extension
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Problem 2 — 30 Points
Figure 2 shows an instantaneous view of a disk rotating at a rate wo about point Q. An ant
is relaxing on the disk (i.e. its location on the disk is fixed) at a distance R from its center.
When, 6 = 0, the ant reaches her topmost position. The center of the disk is located on the
T-bar at a distance L from the axis about which the bar is spinning, Z. The rate of rotation
of the T-bar is described by wy.

a. What is the velocity of the ant, v47
b. What is the acceleration of the ant, a,?

c. What does the ant observe as the velocity and acceleration of point P, the top of the
T-bar?
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Figure 2: An Ant Riding on a Spinning Disk on a T-bar
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Problem 2 Extension

What is the angular momentum of the disk?
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Example 6.11

A 10-kg square plate suspended by ball-and-socket joint A is at
rest when it is struck by a hammer. The impulsive force F generated by the hammer
is normal to the surface of the plate, and its average value during the 4-ms interval
that it acts is 5000 N. Determine the angular velocity of the plate at the instant
following the impact and the average reaction at the support.
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