ADVANCED DYNAMICS — PHY 4241/5227
HOME AND CLASS WORK — SET 2

Solution for assignment 10: Double Pendulum.
Derivation of the Lagrangian:

r1 = lsing
y1. = lcos¢
Ty = lsing+1siny
Yo = lcos¢p+1 cosyp

1 1
L = 5ml (x'12+y'12)+§ml (2% + 42%) — mgl (21 + 2) + const

= %ml¢2+%ml($2+¢2+2¢5¢cos(¢—¢))+mgl(2cos¢+cos¢)
= ml ($2+%¢2+¢¢ Cos(qﬁ—w)) +mgl (2 cos¢ + cosvp) .

Taylor expansion to second order in ¢, ¥, qb and w gives
: 1 . . 1
L = ml (¢2+§w2+¢¢> —mgl (¢2+§w2> +3mgl .

The Euler-Lagrange equation are then
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and in matrix notation
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