Q15: Review, Phys3355, Fall 2005, with solution 1

1 Springy Pendulum

X

The springy pendulum shown above has a rest spring length a, a spring constant k, and a bob mass of m. r is the
distance from the origin (pivot point) to the bob. Find (a) the Lagrangian, L(r, 0,7, 0), and (b) the differential equations
of motion. Simplify your results.

* | 1.0 solution | *

L=T-U= %mﬁ + %mr292 - %k (r —a)®> —mg (—z)
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= (a)|L(r,0,7,0) = 5mr + 5mr 0° — 51?(7’ —a)” + mgrcosf (1.1)
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= (b)|mi = —k(r —a) +mré* 4+ mgcos (1.2)
oL doL

0 dop 0 = —mgrsing — % (mr26") =0 = —mgrsinf — (nw2€"+ 2mr¢9) =0

= (b)|rf = —gsind — 276 (1.3)




