Exam 4b Cale 2 42372004

Each problem is worth 10 points. For full eredit provide complete justification for your answers.
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1. Determine whether y = 3¢ is a solution to the differential equation f =0y,
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2. Find a general solution to the differential equation d_+ .1:5.-'3 =0.
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3. Which ol the difTerential equations
could have the slope [eld pictured at
right?
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4. Find a general solution for the differential equation p* + 317 + fy = {0,
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5. Find all equilibrium points of the system
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6. Suppose a 70° kumquat is placed in an oven that begms at 70° bul which heats linearly to 350° over
the next 10 minutes. Wrile a differential eguation fo rthe temperature of the kumguat afler ¢ minutes
and use Euler's method with Ar = 5 minutes to estimate the temperature (correct to 2 decimal places)
of the kumquat at the end of 10 minutes.
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7. Bunny is having trouble with difTerential equations. She says “Ohmyged! It's so totally unfair! 1
mean, [ can do math okay when they give the directions right, you know? But now they totally just
don’t tell us what to do, and I'm lost. They said to pick a suitable kind of differential equation for how
many people have cable modems in their houses and usc it, but that's so wrong, because how am 1
supposed to know? Imean, when they say something's propoertional to something I can do that, but
how am I supposed 1o know what's proportional to cable modems?"

Suggest 1o Bunny what sort of model might be appropriate for this situation, and why.

By Nt fo useclogistic gewlh eguction +
S
th ‘J‘ T {;,]ﬂ-w/ﬂﬁ » She needr + eiflzr sef it up

oS (= {JB-ICE-T"'?J of T ftel Ef'.’{spt--rm{imj [ G = 1 H af

F‘Eﬂf'{v L-'J'Iﬂ«-‘ celde Veclinz

Peop L. . Tr sk wles Te B o
_ 7,

/]1{ {,@L{,E-F e v Kiles b jC‘ﬁEF’.‘r}-.n_ru lifea |,

o C

S e (FSpilim )

whe C 75 o vmber of
feapl. wih cobls mockn < I conchet. L.
) : X :

75" illion C‘CJP'"_.FI-I-_;- {‘[C."ﬁ gprmmmrﬁig '%G“O Mrll[ﬂ"’ riC@ﬁ'_'p

i n " . - i )
| T cownt ‘rwr_)._ With o cuer ife Ten |y 20 o ! 1/
- . .r
Thias CJVing us qﬂfﬁ‘(*l"’!r}*hﬁ. 7S bis s
= bl ey Kpe s o - li-*li'_ﬁ—
As T nmber o peopl " ' s
, feople il  cohle Moclym,

incygere |
[ Qfgwfll"l rﬂJ{ L-..r.illl At

::IIH?J}
CUETN  hov je has sne oned

/ I .Q (T Th fl?«‘,-lf: Lo ”
Lecome Zero =

-

510 1-;'; R i'f ".*"n;:fu Cadic



8. Lake Erie has a volume of 460,000 km® and an outflow rate of 1 75 knd?

o per ycar, Suppose that
g ofa certain pollutant is present in the lake at time 0. How lon £ (1o the nearest vear) will it be until
only Skg remain? - |
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9, Suppose that the population of carp in a certain river grows logistically with a carrying capacity of
R000 fish, and that when there are 6000 fish in (he river the population grows at a rate of 430 hish per
year. How many fish can safely be harvested from the river without causing extinction?
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10. The diflerential equation y* + 4y° =3 cos 5¢ isn't quite the sort where we can use our standard
characteristic polynomial strategy, but it’s close. Suppose that there's a solution of the form
» = cos 5¢ for some value of the constant a, and see if vou can find a workable value for a.
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