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ES 204 Mechanical Systems

Rod vs Rope

From the discussion in class, we found that for arod and arope swinging in avertical circle, the criteriafor each to
make a full revolution was that for the rod the velocity at the top had to be just slightly greater than zero while for the
rope the tension at the top had to be just dightly greater than zero. Let’s see if we can use kinetics to compare the
required velocities at the bottom of the circle:
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Use COE(FT) to relate an object at two different times and locations
DEW,S =W=0 b E,+E;, =E +Eg
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1
Em\/l +0=§mv§+mg(2l)

Solving for v,

Vv, =4/VZ +4qg| 1)

For the slender rod, the velocity at the top, vo, must be just slightly greater than zero, thus substituting v,=0 into (1)
will give usthe velocity that v; must be just dightly greater than:

Vl,rod = \/4_g|

For the rope, the tension at the top must be just dightly greater than zero, thus we need to use COLM(RF) and
kinetics to relate vel ocity to tension:

2
éFn:man b mg=man=m\:—2\ Vi=gr

Substituting into (1) and recognizing the radius of curvature to bel,

V.

1,rope
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