
MATH 316, DIFFERENTIAL EQUATIONS, WINTER 2000

Problem Set 1, due Wednesday, January 19

Problem 1 For eachof the given (systemsof) differentialequations,determinewhat is its orderandwhetherit is
linear.
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Problem 2 Determinethevaluesof F for which thegivendifferentialequationhassolutionsof theform
;G�<>H (

.�����I;�J �LK ;G� / �����M;�J J A K ;�J � ;N�D/��&O�P;�J J J � ;�J J A K ;6JQ� /
Problem 3 (a)Find all solutionsto thedifferentialequation

����)( � B + � ;G� + � . (b) Draw a sketchof theslopefield and
of theintegral curves.Is thereanequilibriumsolution?If yes,is it stableor unstable?(c) Find thesolutionfor which;���/R�:�S2

.

Problem 4 (a) Draw a directionfield for thedifferentialequation
; J � ;G� KT+ >4U ( � B . (b) Basedon aninspectionof

thedirectionfield, describehow solutionsbehavefor large + . (c) Find thegeneralsolutionanduseit to determinehow
solutionsbehaveas +WVYX .

Problem 5 Considertheinitial valueproblemB ; J A ;Z�<> (�[	\4] ;���/$�:�D���
(a) Draw a directionfield. How do solutionsappearto behave as + becomeslarge? Doesthe behavior dependon

thechoiceof theinitial value
�
? Let

�$^
bethevalueof

�
for which thetransitionfrom onetypeof behavior to

anotheroccurs.Estimatethevalueof
� ^

.

(b) Solve theinitial valueproblemandfind thecritical value
�R^

exactly.

(c) Describethebehavor of thesolutioncorrespondingto theinitial value
�R^

.

Problem 6 Find thesolutionof 5$;5 + � 2> � A + ] ;=��2.�:�</E�
Hint: Consider+ asthedependentvariableinsteadof

;
.

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