|
.~ MATH225, ¥Falt 2011 Name: \
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Fior Iull credit, you musé show ail work aml hox answers.

1. Find all the eritical {equilibrium} polids of the given systems.
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=~ 2. Given the syiten
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() Find the general solution.
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{(d) Fin bhl—: zuhifion that Eﬂhsf‘les thbdiLial conditionr (0 {—2,2}). Report yonr solntion as one real voctar.
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~— 3. Classify the critical {equilibtiinn} peint (0,07 of the linear svstem by compnting the trace v and the determinant A,
Uze this information to match the miven Bnear systems to their phase portraics.
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- 4. Consider the system:
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{a) Are these species predatoz-prey ur competing?
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{e) Fied afl critical {eqnilihrium) points.
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{b] Whal lype of crrn“ th does species y oxhibit in ahsence of spectes T?
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d) Using the Javoldan matriz, classifs {if possilbie] each eritical (enilibrinm int as a stable node, a stable spira
i ¥ (i p o po I}
podnt, an nnstable mode, an unstable spiral poiat, or 4 saddle poind,
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5. Conzider 4 pendulum made of a rigid rod witl a ball at ouwe emd. “The second-order differential equation which models

the domped peadulum is:

20 bdl g
S+ 2 gy —o
projuepri R

where #(2) is the aogle at time, £, measnred in a0 connrorclockwise direction from the downsrard vertical. The
parameler y is gravity, § is the leageh of the pendulun, & is the dampiog coeficient, aud mi ks the mass of the ball {we
neglect the mass of the rod). For shwpliciey, leb d —m — 1, 5 =2, and g = 9.5, thus the muation becomes:
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{(a) let v = — and convert the second-order differential eqnation to a first-order systen.
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{b) Find ihe equilibrinm points of the system for O < § < 25 e
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() Using the Jacohisn matrix, classify (if possible) cach critical {E‘qulhhnum} puult fur 0 = # < 27 as a stable node,
a stahle spiral poim, an unstable nade, an unstable spical poine, or a saddle point.
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