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Solution for guestion 3

Asume that a periodic solution with, unknown, frequency w exists and sel
r =wt with z({v) I=-perodic in 7. The equation of motion becomes
o dx ry
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In the unperturbed limit thers are infinitely many periodic solutions all with
unit frequency. The perturbation destrovs all but ooe of these which we find by
sebling W = | 4 gy + -« - - and £ = zgr) + ey (7) 4+ - . The serc-order equation
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Chesosing the initial conditions to be {eg(0], 500} = {2, 0) and {2 (0], 2,00] =
0} for & = 1. ve obtain £y = acosT
The first-order expapsion of the squation of motion is
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This equation bas & peciodic selution only of the coefficients of sin + and cos £
sre both zers, that =

Ty o
a=732, .and 2-1.-51=T.:1'u" N ...l|=;!~c:J

Heoce the equanon for £y becomes
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which), since @ = 2, has che solution
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ry =apeos T+ bysin T — i sinabe 4 % C08 T
he inctial conditions then give
ol
1) =i = g & == = hy o= =
£yl i i 2ol = 1
Hence the first-order approximation bo the periodic solubon 35
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