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1. (15points)Solve thefollowing differentialequations.

(a) (5 points)
dx
dt

� t3

(b) (5 points)
dy
dx

� 1
1
�

x2

(c) (5 points)
dy
dx

� 1
x
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2. (15points)Computethepartialderivatives∂ f � ∂x and∂ f � ∂y of thefunction
f � x � y � � x2y3 and find the equationfor the tangentplaneto the surface
definedby z � f � x � y � at thepoint � 2 ��� 1� .
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3. (10 points)Match the directionfields in Figures1 and2 andthe differen-
tial equationslistedbelow. Explainwhich vectorfield couldpossiblybea
modelfor thedynamicsof apopulationandwhy theotheroneis not realis-
tic. (Figure2 is on thenext page.)

(a) p � � p � p � 2�	� 5 � p �
(b) p � � t � p � 2

P

t

-2

Figure1: Thedirectionfield.
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Figure2: Thedirectionfield.
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4. (45points)Thegenerallogisticequationcanbewritten in theform

dp
dt

� ap � bp2

wherea andb arepositiveconstants.

(a) (10 points)Find the equilibrium solutionsof this equationandgive
thema biologicalinterpretationif thatis possible.

(b) (10points)Determinethestabilityof theequilibriumsolutions.

(c) (5 points)Draw thedirectionfield (in t andp plane).
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(d) (10points)Determinewhathappensto populationswith initial values,
p � 0� � a � 2b, p � 0� � 3a � 2b, ast 
 ∞.

(e) (10points)Computep ��� andfind theinflectionpointsof p � t � . (Express
p ��� in termsof p andyouranswershouldnot involve p � . An inflection
pointof p � t � is apointwherep ��� � t � vanishes.)
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5. (15 points)Usestepsizeh � 0 
 2 andEuler’s Methodto find thesolutionof
thedifferentialequation

dy
dx

� � y
�

x � y � 0� � 1 �

atx � 0 
 8.
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6. (20points)Solve thefollowing differentialequations

(a) (10points)
dx
dt

� � 1 �
x2 � cos� t ��� x � 0� � 0

(b) (10points)
dx
dt

� x1� 4t3 � x � 0� � 1 
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7. (20 points)Supposeyou want to purchasea car that costs17� 500dollars.
A generousrelativecontributes12� 500dollarsbut you have to save for the
rest. If you cansave 150dollarsa monthandthebankoffersa 9% interest
rate,that is compoundedcontinuously, how long do you have to wait until
you canbuy thecar?Make surethatyour answermakessense.(Notethat
youaresupposedto put the12� 500dollarsyou receivedfrom your relative
in thebankat thebeginning.)
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8. (15 points)Solve the initial valueproblemandfind the transientand the
steady-statepartsof thesolution.

dx
dt

�
2x � t � x � 0� � 3 
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9. (25points)Considerthelogisticequation

dp
dt

� 3p � 2p2

(a) (10points)Linearizetheequationat p � 0 andp � 3� 2.

(b) (15 points)Supposethat the populationis closeto p � 3� 2, but we
makeasmallabsoluteerrorε � p̂0 � p0, whenwemeasureit at t � t0.
Usetheequationlinearizedat p � 3� 2 to estimatetheabsoluteerror�
p̂ � t ��� p � t � � .
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10. (20 points)ComputetheTaylor seriesof thefunctionsbelow andfind their
radiusof convergence.

(a) (10points) f � x � � � 1 � x2 ��� 1 at x � 0.

(b) (10points) f � x � � xsin� x ��� cos� x � at x � 0.
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