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Laplace Transforms Problem Sheet 4

1. Use the definition (i.e. do not use the table of Laplace transforms) to find the Laplace
transform of each of the functions below.

2¢1, 3e7?t ot — 3, 2% — et 3 cos 5t 10 sin 61.

2. Find the Laplace transforms of

[0 for 0<t<2, ot
(a) F(t) = {4 for =2 (b)  f(t) = e* sinh kt.

3. Use the table of Laplace transforms to invert the functions given below.

1 1 a k2 65 —4 e 2
s+ 1’ (s —3)2’ s(s+a)’ s(s% + k2)’ s2 —4s 420’ st

4. Solve, using Laplace transforms, the differential equation

d*y dy 2 | 32 :
W—M%—k(a +b)y =0, with y=0,

dy

%zl, when ¢ =0.

5. Solve, using Laplace transforms, the differential equation

dy  dy
224 3y =1— H(t—4),
T A 3y (t—4),

with the initial conditions y(0) =0, ¢'(0) = 0.

6. Using the table of Laplace transforms, show that

_ 1

(a) L{e *sint} = T T

(b) £{l {1 —e 2cost —2eH sint]} = ;
5 s(s2+4s+5)’

6—33

(c) L {— [1 — e cosv — 2" sin U] H(”)} = m

I3

where v =1 — 3

Use Laplace transform techniques to solve the ordinary differential equation

d*y  dy
— 4+ 4= = H(t —

with y(0) = 0 and ¢'(0) = 1.
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