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(15 points)1. Find the Laplace transform of
f(t) = e cosbt
where a, b are real.

Solution:
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(15 points)2.

Find the inverse Laplace transform of

35
F =
(5) s2—5—6
Solution:
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Since £L7{ n } = e . u(t) where u(t) is the Heaviside step function:
s+«
0 t<0
uty=4 3 t=0
1 t>1

and L~ Haf(t) +bg(t)} = al Y[} + 0L {g}.

£

3s 3., -3 3.1 2
32—3—6}_ 5£ {3—3}+5£ {s+2}

9 6
:geBtu(t) + ge*%u(t)



(20 points)3. Find the Laplace transform of

0 t<1
f(t>_{t2—2t+2 t>1

Solution:
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(80 points)4. Find the solution of the given initial value problem

y' + 4y =0(t — ) —o(t — 2m), y(0) =0, y'(0)=0

Solution: Apply the Laplace transform to the equation, suppose F(s) =

L{y(t)}. And we have:

L{y"(t)} = s*F(s) — sy(0) — y/'(0) = s*F(s),
L{y'(t)} = sF(s) — y(0) = sF(s),
Llult — )} = e

1

L{e Dyt — 1)} = n e
s+ a

where u(t) is the Heaviside function. Hence the equation turns into
S2F(s) +4F(s) = e ™ — e 2™,

Thus we have:
—TSs __ e—27rs

s2+4

1 e~ s P 6727rs 6727rs

=—( - — - — - + ).

C4its—2 s+2 s—2 s+2i

So the solution is:
y(t) = *1{F (s )}
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(20 points)5. Find the Laplace transform of

¢
f(t) = / sin(t — 7) cos Tdr
0
Solution: Note that

L{(h+g)(t)} = L{n(D)} - L{g(t)}-

In this case:

L{f(t)} =L{(sin*cos)(t)}
=L{sint} - L{cost}

Direct computation:
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So the Laplace transform of f(¢) is
s
L{r@®)} = CFSIE



