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Question 1 Compute the Laplace transform for the function

o= {4 85!

Question 2 Compute the Laplace transform for the following functions:

(@) f()=4t, () f(t)=te*, (c) f(t):{ T2 ) f(t) = 2c0s3t

0 t<a

Question 3 Without actually computing it, show that the following functions possess
a Laplace transform
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(¢) f(x) defined as in Fig. 1

Question 4 Find the Laplace transform of f(t) = te® and deduce the transform of
g(t) = tret
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Figure 1: Question 3



Question 5 For each of the following functions, determine which has a Laplace trans-
form. if it exists, find it, if it does not, briefly say why
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Question 6 Find the Laplace transform for the following functions

(a) 4t+6e*, (b)) e *sin(5t)
Question 7 Using the differentiation property, find the Laplace transform for the
following functions

(a) te*, (b)tcost

Question 8 Consider the function
nt2n

_sint o= (—1)
f == *n;](gnﬂ)!

does this function admit a Laplace transform? Why? if yes, give the expression o the
transform.

Question 9 Using the properties of the Laplace transform, find the following inverse
transform

£ <2<sl— Dt 2<sl+1>)

Question 10 Consider the Heaviside step function defined as

1 t>a
0 t<a

H(ta){

Compute the Laplace transform of H(t — a) then deduce from it the inverse Laplace
o—as
S

transform of

Question 11 This time, we consider the indicator function on the [a,b] interval.

1 0 t<a
It[a,b](t):b_a(H(t—a)—H(t—b)): 7 a<t<b
0 t>b

Find the Laplace transform of 1, 4)(t)

Question 12 Using the translation property of the Laplace transform, and the fact
that L(sinwt) = find the transforms of the following functions
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a) f1(t) = e coswt
b) e sinwt
¢) e coshwt = e (e + ")

d) e sinhwt = e1 (et — e™+1)

Finally use the above transforms to infer the inverse transform of G(s),

G(s) =

s
s24+4s54+1

Question 13 Use a partial fraction expansion to determine the inverse transform
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Question 14 Determine the following inverse transform

e {ete)

Question 15 Find the following inverse Laplace transforms
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