MATH 250 ExaM #4 KEY (SUMMER 2015)
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2 Applying linearity properties,

L[f]= L[8t> —12¢% + 6t — 1] = 8L[t*] — 12L[t*] + 6L[t] — L[1]
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3 Applying partial fraction decomposition and linearity properties,
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4 Let Y = L[y], so the Laplace transform of the ODE is
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5a Apply partial fraction decomposition:
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o {(3 E52)2] =57 L R _22)2] = 5(e* 4 2te™) = (10t + 5)e*.

5b  Apply L{g(t)u(t —a)] = e~ **L]g(t + a)] with g(t) =3t + 1 and a = 1:

LI3t+Dult—1)] = e LB+ 1) +1] = e L3t +4] = e (3 + il).
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L[h(t)]= il L] sin 2t].
Now apply the formula

LIf(t = a)u(t —a)] = e" L[f(t)] (1)
with f(t) = 3 sin2t and a = 7 to obtain

L[3sin2(t — m)u(t — 7)) = e ™L[;sin2t] = ;_ﬁ’

and therefore

oo Li 4} — Lin2(t — m)u(t — ) = Lsin(2t)ult — 7).

6 We have y' 42y =t —tu(t —1). Let Y = L[y|, which is a function of s. Taking the Laplace
transform of the equation yields
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so that
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By partial fraction decomposition we have
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The other term in (2) is handled similarly, giving
y(t) = -1+ i+ e — Lyt — 1) = Lt — Du(t — 1) + Le 20Dyt - 1).

7 Taking the Laplace transform of the equation gives

CIF(@)] = L]te] + £ [/Ot (- T)dT]

= L[te']+ LIHL[f(1)] = + S L),




and hence
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Applying the partial fraction decomposition method, we obtain
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and finally

f(t) = —ge " + 1e' + 3te’ + 113"

8 We take the Laplace transform of the ODE:
Lly"]+ 2Ly = L[5(t - 1)].
Now, letting Y = L[y] we obtain
[s?Y — sy(0) — 5/ (0)] + [sY —y(0)] =e* = (s°Y —1)+sY =¢*

whence . .
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Partial fractions decomposition gives
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Using (4), and also the formula (1) with f(¢) =1—e " and a = 1, we get
LI = e D)yt — 1] = e L1 — e ] = -
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and therefore (3) becomes
y(t)=1—e "+ (1 —e u(t—1).



