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PRINT NAME:
PERMNUMBER:
DISCUSSIONSECTIONAND TA'S NAME:
Problem Score Problem Score
1(15) 2(15)
3(10) 4(45)
5(15) 6 (20)
7 (20) 8(15)
9 (25) 10(20)
Total (200)




1. (15points)Solve thefollowing differentialequations.

(@) (5 points)

dx 3
at =t
(b) (5 points)
dy 1
dx 1+x2
(c) (5 points)
dy 1
dx  x



2. (15points)Computehepartialderivativeso f /ox ando f /dy of thefunction
f(x,y) = x?y® andfind the equationfor the tangentplaneto the surface
definedby z= f(x,y) atthepoint(2,—1).



3. (10 points)Matchthe directionfieldsin Figuresl and2 andthe differen-
tial equationdistedbelow. Explainwhich vectorfield could possiblybe a
modelfor thedynamicsof a populationandwhy the otheroneis notrealis-
tic. (Figure2 is onthenext page.)
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Figurel: Thedirectionfield.



\\\x

7Ly A/
VA A A A A RS A A

\\\\\\\\\ \\\\\\

Figure2: Thedirectionfield.



4. (45points)Thegeneralogistic equationcanbe writtenin theform

dp 2
ot =ap—bp

wherea andb arepositive constants.

(a) (10 points) Find the equilibrium solutionsof this equationand give
themabiologicalinterpretatiorif thatis possible.

(b) (10 points)Determinethe stability of theequilibriumsolutions.

(c) (5 points)Draw thedirectionfield (in t andp plane).



(d) (10points)Determinevhathappengo populationswith initial values,
p(0) =a/2b, p(0) = 3a/2b, ast — oo.

(e) (L0points)Computep” andfind theinflectionpointsof p(t). (Express
P’ in termsof p andyour answershouldnotinvolve p’. An inflection
pointof p(t) is apointwherep”(t) vanishes.)



5. (15 points)Usestepsizeén = 0.2 andEuler’'s Methodto find the solutionof
thedifferentialequation

dy
& - _y+xa y(O) - 17

atx=0.8.



6. (20 points)Solve thefollowing differentialequations

(a) (10points)

dx
Fie (1+x3)cogt), x(0) =0

(b) (10points)

dX _ 1743 _
pra t°, x(0) = 1.



7. (20 points) Supposeyou wantto purchasea carthatcosts17,500 dollars.
A generouselative contritutes12 500 dollarsbut you have to save for the
rest. If you cansave 150dollarsa monthandthe bankoffersa 9% interest
rate,thatis compoundeaontinuouslyhow long do you have to wait until
you canbuy the car? Make surethatyour answemakessense.(Note that
you aresupposedo putthe 12 500dollarsyou recevedfrom your relatve
in thebankatthebeginning.)
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8. (15 points) Solwve the initial value problemand find the transientand the
steady-statpartsof the solution.

dx

ot +2x =t, x(0) = 3.
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9. (25points)Considerthelogistic equation

dp _ 2
ot =3p—2p

(@) (10points)Linearizetheequationat p=0andp = 3/2.

(b) (15 points) Supposehat the populationis closeto p = 3/2, but we
make asmallabsoluteerrore = po — po, whenwe measurét att = to.
Usethe equationlinearizedat p = 3/2 to estimatethe absoluteerror

[B(t) — p(V)]-
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10. (20 points)Computethe Taylor seriesof thefunctionsbelow andfind their
radiusof convergence.

(a) (10points)f(x) = (1—x?)~tatx=0.

(b) (10points) f(x) = xsin(x) — cogx) atx = 0.
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