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An excavator is rotating its turret at a constant K and lifting its boom at a

constant 6 i. The magnitude of the total angular acceleration that the load is
“feeling” is:

A) Since both angular velocities are constant, obviously the total |&| should be
zero.

B) Would be the sum of both rates of change of the angular velocities.
@ Proportional to the product of 6, and Q.

D) More information is needed to determine the resulting angular acceleration
magnitude.
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Example 3.B.4

Given: The turret on a tank is rotating about a fixed vertical axis at a constant rate of (2 = 0.4
rad/s. The barrel is being raised at a constant rate of 0 =04 rad/s . A cannon shell is fired with
a constant muzzle speed of v, = 200 ft/s relative to the barrel. The observer and the zyz axes
are attached to the barrel, while the XY Z axes are fixed. Here, »r = 3 ft and L = 15 ft.
1he Lavk 1S wet wovi iy at the iustgyt Showw
Find:

(a) The angular velocity of the barrel at the instant shown;

(b) The angular acceleration of the barrel at the instant shown; and

(c) The acceleration of the shell as it leaves the barrel at P.
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