MATH 316, DIFFERENTIAL EQUATIONS, WINTER 2000
Problem Set 10, due Friday, April 14
Problem 1 Findthelocationandtype of all equilibriumpointsanddraw a phaseportraitof thefollowing non-linear
differentialequations:

(a) z'=y(a®—4) b ===y (¢) z' =sin(3z +y)
y' =zl -y y'=1-a -y y' =3sin(3 +y)

Themassis m, andthe springconstanis k. Therelaxedlengthof the springis ly. Thisis a 2-dimensionakystem.
Letgo = a betheanglebetweerthe pendulumandaverticalline, asin theillustration,andlet ¢; = [ bethelengthof
thearmof the pendulum.

(a) Findformulasfor the potentialandkinetic enegy in termsof g, ¢1, §o, andq; .

(b) UsethelLagrangiarformulato find the equationof motionfor this system.



