Question

A massless spring of natural length b and spring constant k connects two
particles of masses m; and msy. The system rests on a smooth table and
may oscillate and rotate. Find the Lagrangian of the system in terms of

(x1, y1), the Cartesian coordinates of m; and (r, ¢) the polar coordinates of
the relative position of my to my. Show that

(a) mqdy + maie = constant and mqy; + mays = constant.
. k
(b) #—r¢®+ i cosd +iising + — (1 —b) = 0.
mo

(c) Find the equation of motion for ¢.
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Equations of motion



(a) z1:

a[(ml + Mgy + Mot cos ¢ — Mar e sin ¢ =0

= myd; + mady = constant, (using(*))
Ya:

Yo : Similarly gives myy; + mays = constant, (using(*))

(b) r:
d (0L L
— 8_ — 8_ = 0 gives the required answer after some algebra.
dt \ or or
(c) ¢:
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Therefore
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