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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,  ̇. The angle from link AB from vertical, ✓, is also variable. The

angle of the bend in the ABC linkage, �, 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.

Let’s extend this 
problem into a 
Ch. 6 example by 
adding a few 
forces/torques 
and writing the 
equations of 
motion.



Problem 1 (cont.)

a.



Problem 1 Extension
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Problem 2 – 30 Points

Figure 2 shows an instantaneous view of a disk rotating at a rate !2 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, ✓ = 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 !1.

a. What is the velocity of the ant, v̄A?

b. What is the acceleration of the ant, āA?

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

a.



Problem 2 Extension

What is the angular momentum of the disk?



Example 6.11


