
MATH 316, DIFFERENTIAL EQUATIONS, WINTER 2000

Problem Set 10, due Friday, April 14

Problem 1 Find thelocationandtypeof all equilibriumpointsanddraw a phaseportraitof thefollowing non-linear
differentialequations:
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Problem 2 Considerthefollowing simplespringpendulum:

l
α

m

Themassis 9 , andthespringconstantis : . Therelaxed lengthof thespringis ;=< . This is a 2-dimensionalsystem.
Let >$< 	&? betheanglebetweenthependulumandaverticalline, asin theillustration,andlet >A@ 	 ; bethelengthof
thearmof thependulum.

(a) Find formulasfor thepotentialandkinetic energy in termsof > < , > @ , B> < , and B> @ .
(b) UsetheLagrangianformulato find theequationof motionfor thissystem.
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