
Problem of the Week

Bead on a String
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An ideal (massless and unstretchable) string of

length 2l is attached to two points separated by dis-

tance 2a. A heavy small bead of mass m can slide

along the string without friction. Gravity g is down.

Find the small oscillation frequencies of the bead

in the vertical plane perpendicular to the line con-

necting support points, ω⊥, and in the vertical plane

that goes through the support points, ω‖.

Find the ratio a/l for which the projection of the bead’s trajectory on the horizontal

plane resembles figure “∞”.



Answer of problem Bead on a String

In the perpendicilar plane the frequency is that of ideal pendulum with arm’s length
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In the parallel plane the bead moves on an

ellipse given by
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Near the equilibrium point the potential en-

ergy is mgy with
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is the curvature radius at the bottom of the ellipse. The frequency of small oscillations

around that point is
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To get ”∞” in the horizontal plane we need ω⊥/ω|| = 2 which leads to
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