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General directions: Show all essential work very neatly. Use correct notation when presenting your

conmput ati ons and argunments. Wite using conplete sentences. Be careful. Remenber this: "=" denotes
"equal s" , "O" denotes "inplies" , and "<" denotes "is equivalent to". Since the answer really consists
of all the magic transformations, do not "box" your final results. Communicate. Show nme all the magic on

t he page.

1. (15 pts.) Wite down the general solution to each of the
following |inear constant coefficient honbgeneous equati ons.

(a) y"(x) +4y'(x) +4y(x) =0

(b)  y”(x) +3y’(x) -10y(x) =0

2. (10 pts.) The factored auxiliary equation of a certain
honmogeneous linear O D.E. wth real constant coefficients is as
fol |l ows:

(m- m3m- (1+2i))*(m- (1-2i))2 =0
(a) (5 pts.) Wite down the general solution to the differenti al

equati on. [V\ARNING Be very careful. This will be graded Right or Wong!!] (b) (5 pt . )
VWhat is the order of the differential equation?
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3. (10 pts.) It turns out that the nonzero function
f(x) = e*is a solution to the honbgeneous |linear O D.E.
y'" -y =0.
Using only the nethod of reduction of order, show howto obtain a
second, linearly independent solution to this equation.

[V\ARNING No reduction, no credit!! Show all steps of this neatly while using notation correctly. You are
bei ng graded on the journey, not the destination.]

4. (15 pts.) Very carefully obtain the solution to the initial
val ue problemthat foll ows.

Hx2y//(x) + 4xy/(x) +2y = 4ln(x) ;
]
L]

O

(*)
y(1) =1, y’(1) = -1.
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5. (15 pts.) Suppose

y(x) =Y c,x"
n=0
is a solution of the honbgeneous second order |inear equation

y” -xy’ -y =0.
(a) (10 pts.) otain the recurrence fornula for the coefficients
of y(x). (b) (5 pts.) If y(x) also satisfies the initial

conditions y(0) =1 and y'(0) = 0, what is the nunerical val ue of
c, ?7?

6. (15 pts.) Usi ng the nmethod of variation of paraneters, not
t he net hod of undetermined coefficients, find a particular
integral, y, of the differential equation

y' sy =1
[Hi nt: Read this problemtw ce and do exactly what is asked to avoid heartbreak!! Do not obtain y, using
the nethod of undeterm ned coefficients. Do not waste tinme getting the general sol ution.]
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7. (10 pts.) Set up the correct |inear conbination of
undet erm ned coefficient functions you would use to find a
particular integral, y, of the OD.E

y’/ + 4y’ + By = e ? - cos(x)e .

[V\arning: (a) If you skip a critical initial step, you will get no credit!! (b) Do not waste tinme
attenpting to find the numerical values of the coefficients!!]

8. (10 pts.) (a) Obtain the differential equation and initial
condition needed to solve the follow ng word problem State what
your vari abl es represent using conplete sentences. (b) Next,
solve the initial value problem (c) Then, answer the |ast part
of the question. [For (c), the exact value in terns of natural
logs will suffice.]

//Atank initially contains 50 gallons of pure water. Starting at timet = 0, a brine containing

2 pounds of dissolved salt per gallon flows into the tank at a rate of 3 gallons per mnute. Suppose the
m xture is kept uniformy mxed by constant stirring and flows out of the tank at the same rate at which it

enters. Wen will the tank contain 110 pounds of dissolved salt’?//

Silly 10 Poi nt Bonus: What |inear honbgeneous ODE with constant
coefficients has a fundanental set of solutions given by
{ e* e*sin(x), e*cos(x) } Say where your work is!



