MATH 316, DIFFERENTIAL EQUATIONS, WINTER 2000

Problem Set 7 (and practice for 2nd exam), due Wednesday, Mar ch 22

Problem 1

(a) Findthegenerakolutionto the systemof two differentialequationgelow.

g—f:2y—3x }
T =5z + 6y

(b) Draw asketchof the solutionsto the systemin part(a) in the (z, y)-plane,indicatingclearlyin whatdirectiont
is increasingalongyour curves,aswell asthe behaiour ast — oo.

(c) Findtheparticularsolutionof thesystemin part(a) for whichz(0) = —1 andy(0) = 6 andindicateits position
onyour sketchfrom (b).

Problem 2 Considetthedifferentialequation
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for thefunctiony = y(x).

(a) Write down anequialentsystemof first orderlinear differentialequations.

(b) Statetheexistenceanduniquenessheorentor this differentialequation.includingall theassumptionsindthe
full statemenof theresult.

(c) Solvetheequationy” + 3y" — 4y = 0 with y(0) = 3, ¥'(0) = 0 andy"” (0) = —3.

Problem 3

(a) Findvaluesof n for which z = t™ is a solutionof theequation

L2 d
tlﬁf +3td—f +2z=0.

(b) Hencewrite down the generakolutionto the equation

& d
t2ﬁf +3td—f +22 = 10.

(c) Findtheparticularsolutionto theequationin part(b) for whichz(1) = 7 andz(1) = —2. Whereis thissolution
defined?



