MATH 316, DIFFERENTIAL EQUATIONS, WINTER 2000

Problem Set 1, due Wednesday, January 19

Problem 1 For eachof the given (systemsof) differentialequationsdeterminewhatis its orderandwhetherit is
linear
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Problem 2 Determinethevaluesof r for whichthe givendifferentialequationhassolutionsof theformy = e™.
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Problem 3 (a) Find all solutionsto thedifferentialequation‘;—ic’ + 3t2y = t2. (b) Draw asketchof the slopefield and
of theintegral curves. Is thereanequilibriumsolution?If yes,is it stableor unstable3c) Find the solutionfor which

y(0) =1.

Problem 4 (a) Draw adirectionfield for the differentialequationy’ + y = 2te~* + 3. (b) Basedon aninspectionof
thedirectionfield, describehow solutionsbehaefor larget. (c) Findthegenerakolutionanduseit to determinenow
solutionsbehae ast — oo.

Problem 5 Considettheinitial valueproblem

3y —y=e’5,  y(0)=a.

(a) Draw adirectionfield. How do solutionsappearo behae ast becomedarge? Doesthe behaior dependon
the choiceof theinitial valuea? Let ag bethevalueof a for which thetransitionfrom onetype of behaior to
anotheroccurs.Estimatethevalueof ag.

(b) Solvetheinitial valueproblemandfind thecritical valuea, exactly.

(c) Describethe behaor of the solutioncorrespondingo theinitial valueag.

Problem 6 Findthesolutionof
d_y 1
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Hint: Considert asthe dependenvariableinsteadof y.

Problem 7 Do Problems2.2#15,16 from thetextbook.



