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[12 points] 1. Each part is worth 3 points. Put your answer in the box provided. You do not need
to provide reasoning.

(a) Find the general solution of the following system of equations:
2 1
x/{t) = 0 l) x(1).
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(h) Find the Laplace transform of the function f, where [ is defined hy
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{¢) Suppose that the vibration of a mass on a spring is modeled by the equation
i /
Yoy 2ky =0

Find all values of k for which this system is underdamped (this means: the mass oscillates about
its equilibrinvm position).
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(d) For the system of equations given by

£ (.&..(j)[() k55) x{t)

state whether the equilibrium solution (0, 0) is an unstable node, an asymptotically stable node or
a saddle point.
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9 points] 2. Use the method of undetermined coefficients to find a particular solution of
yh’ . Zyl k{g y - Sei { (i‘ﬂ.

Any solution that does not use the method of undetermined coeflicients will receive a mark of zero,
Show all your work.
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112 poings] 3. Use the method of variation of parameters to find the general solution ol the
equation
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11 .
You may use the fact that {z, F} is a fundamental set of solutions of the homogeneous equation

y" %y’ + "t% y = 0. Evaluate all integrals in your final angwer. Show all your work.
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[12 points] 4. Solve the following initial value problem:

Y Ay = g (1) < uar (), w(0) =1, ¥/(0) =0

where u (¢} is the unit step function for ¢ = 7 and ¢ = 2.

e_.T{’S e««ZFS
32£§5}w3+ @f,{g}'x s s
o~ o2 . S
L14) = s ( s*t &) $*+4
A ﬂ_/ﬁ_r_ﬂ_# BS £c
S(Sl"flf‘) - 5 Sl
Ly = syt S5
{
Tt"ke" =0 A: ZLW o Bl
\53:4: 1= 54+ B%C }’“9 Bl ’
Sz ~1: 1= °/+ 7 c=0

NICh Z}zf(e‘"%m)(“?" sw)} +oemel

/
= #ﬂ OCW(PF)“ :-;F Uyp (A)

7 270+ G
Uty o 2 (£-T0) + F Usg () 00 2 (=274 Cor 2

H
R N N
Ny
2
2
!
2
=
o
33
x
N

L (//—~ Co2t ) ~ 3 Usg (A) (4—*002*)% o> 24

- %{ (U (A) = Uzn (#)) (/(wwm) + s 2



March 15, 2013 Math 215 Sec. 202 Page 7 of 7 pages

. - “ . ge's) - “
[6 points] 8. Let f be a continuous function and let j{} flz)dz be convegent. Define

o(t) — A " fe)da

for some positive constant a. Suppose that the Laplace transform £{f(£)}(s) exists for s > (. Use
the definition of Laplace transforms to show that

LLGWHE) = S L{E) )

for s > 0. (Hint: you may need to use integration by parts)
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