
MATH 316, DIFFERENTIAL EQUATIONS, WINTER 2000

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

Problem 1

(a) Find thegeneralsolutionto thesystemof two differentialequationsbelow.
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(b) Draw a sketchof thesolutionsto thesystemin part(a) in the � ����	�� -plane,indicatingclearlyin whatdirection �
is increasingalongyourcurves,aswell asthebehaviour as �! #" .

(c) Findtheparticularsolutionof thesystemin part(a) for which � �%$ �&�'�)( and 	 �%$ �!��� andindicateits position
onyoursketchfrom (b).

Problem 2 Considerthedifferentialequation
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for thefunction 	:�;	 � �/� .

(a) Write down anequivalentsystemof first orderlineardifferentialequations.

(b) Statetheexistenceanduniquenesstheoremfor this differentialequation.includingall theassumptionsandthe
full statementof theresult.

(c) Solve theequation	=< < <>�5
?	=< <@�BA,	�� $ with 	 �%$ �C��
 , 	=< �D$ �C� $ and 	>< < �D$ �C�E�F
 .

Problem 3

(a) Findvaluesof G for which �H� �6I is a solutionof theequation
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(b) Hencewrite down thegeneralsolutionto theequation
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(c) Findtheparticularsolutionto theequationin part(b) for which � � (L�C�NM and O� � (P�C�E�Q� . Whereis thissolution

defined?
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