Example 6.3

The vertical force F causes the vertical bar to translate upward at
a speed v that is a specified function of time, and the whole system precesses about
the vertical axis at the constant speed Q2 as a result of the action of the torque M.
Derive the equation of motion for the nutation angle 6, as well as an expression for
the value of F required to attain this motion. It may be assumed that the mass of
the vertical shaft is negligible.

Wt Sheald w2 s o Aot
/ﬁ(?-r- Moot O% G hemuse 1Y i OC&W@ UPU\)Q\Id\
50, we o o v C) (CQ/\/\\

W= Jle + @Eg
== éég.” '@_é;: @é—ng é(ﬂ.ﬁ\xégs

So o B=-T  ond 7T -cosBT + smbk

L = Q(‘CQ@Z + <inb \Z—B - @S = "QC\OXQT' 93 "—QSt(\@—\;
= = ﬂ@g@z- @3 F RO

00 = 0, Fiop * QY(QYQ@

)NZ Gt @(\AC(@G\/ S U (en O ﬂ,{(oré t/s( Lo i/\/\G ’ S ook Lo
_ | L) idon
SAM witlh - S e,



Planar Motion (Sec. 6.2)
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Example 6.6

The rectangular plate, whose mass is m, serves as a fire door. In
case of an emergency, the cable holding the plate is severed and the door swings
down under the restraint of the rigid links that suspend the plate from the ceiling.
Derive a differential equation of motion governing the angle of inclination 6 of the
links. Also derive expressions for the forces exerted by the links on the plate. The
mass of each link is negligible.
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Example 6.6 (cont.)
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Newton-Euler Equations for a System (Sec. 6.3)
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Momentum and Energy Principles (Sec. 6.4)
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Impulse-Momentum Principles (Sec. 6.4.1)
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Impulse-Momentum Principles (cont.)
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