Math 308 midterm exam II answers

(a) Plugging in,

and

(b) The Wronskian is
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vi(z) = 5 Inz],
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vo(z) = —ZxQ,
and the general solution is
1
y(z) = 1z + cow ™t + §xln |z| — i

or simply

1
y(r) = 1z + cor ™t + ixln || .

2. The characteristic equation is

r? 451 =0,
and the general solution for the homogeneous equation is

yn(x) = c1 + cpe™ ™,
Using the method of undetermined coefficients, we try
yp(z) = Asinz + Bcosx.
Plugging in,
—Asinx — Beosx + 5(Acosz — Bsinz) = 13sinz.
Equating coefficients, we get two equations
—A—-5B =13,
5A— B =0.
1



1 5
SoB=5A, -26A =13, A = —3 and B = —5 It follows that the general solution is

1 D
y(t) = c1 + coe™™ — 5 sinx — 5 CosT.

The initial conditions give

5
y(0) =c14+c— = =1,

2
, 1
y'(0) = —=bey — =2.
2
So
1
Cy = —5,
5 1
=14+—-—4+-—=4
C1 + 5 + 9 5
and the answer is | .
ylx) =4 — 56’51 - §sinx — 5 cos .
3. The characteristic equation is
r?4+4=0,

and the fundamental solution of the homogeneous equation is [sin 2z, cos 2z]. So for a particular
solution, we would take

yp(t) = Asinz + Bcosx + z(C'sin 2z + D cos 2z) + (Ex + F)e* + Gz + H.

4.
(a) Since L {ty(t)} = —Y'(s), we get
d s __(s2+4)—523_ s?—4
dss?+4 (s24+4)2 (s2+4)%

Note: a Laplace transform of a product is not the product of Laplace transforms!
(b) We decompose

R e R e e
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= e cos V3t + ie275 sin v/3t.

V3
An alternative method for part (a) I saw on one of the exams: first we compute
8
s°L{tcos2t} —1 = LA{(tcos2t)"} = L{—4sin2t — 4t cos 2t} = —— e 4L {t cos 2t} .
S

So solving for the unknown, we get

1 8 (s2+4) -8
L{tcos2t} = 21 (1— 52+4) = EFvER




