
Math 2415, Exam #1, 201,5

Instructions: Show all
something, mere com

Assuming the
portrait of the

Name KEY

conclusion clear ly. te work or justi f ication wil l  not receive ful l  credit.  Use exact answers unlessspecifically asked to rou

rrk. Justi fy answers as compretery as possibre. rf you are asked to prove
tation is not enough. you must exprain your reasoning. Be sure to state your

ui l ibrium solutions are integers, use the graph below to sketch the phase
fferential equation that produced the slope f ield shown here, and write thedif ferent ial  equ on that produced it .  you may assume the equir ibrium varues are integers. (7points)
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2 . For  the  non l inear fferentialequation y' = 
ffu. Determine the region where the solution

is not defined, then sketch it  in the plane. (6 points)
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t ialequation y' = 
#. 

(10 poipts)
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flowing into it at 12 L/mint,The contents of the tank are kept thoroughry
ts f low out at t2 L/min.Inif ial ly, the tank contains 20 kg of salt in 5000 L

r equation to model the amountl0f salt in the tank at any t ime t. How much
in the tank after t hour? (12 poihts)
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equation y/ xy3
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11. Find the value
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lthod of undetermined coefficfents. (12 points)

Ax^t+
frr*rt -

-- -/+t';r

Laot

h*twf
bcatf

3rt -B*L
bh+ft"D

2%'^f

IJJ
B= 

^Yt

-V,+ ,- -1"+ .-
)Cr) 4g'*@t uF-.t -r Q(E;nv*

+Aaot 'Pt* i t ' * qlg-,k $cnka-,4lo^l-- 16 Lo,rf
\r*Lt ]-r+*,tkah--L:>

AYu*l i ^ \-'b"*,q.r+h--o 4

rH- r'-b,;ri€t 
n 7s s,iiEr /s u'atu of= c,[Y'h.f;1 +

o



16. Suppose that solutionsto a second orderdifferentialequation are yt(t) = e-t,yr(t) = e3t.
lf the forcing te on the nonhomogeneous OO$ is F(t) = tz e-t + ,rt  + |cos f, state your
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