Example 7.14 (Time-domain convolution property). Find the Laplace transform X of the function
x(t) = x1 xx2(1),
where

LTI’DBN x1(t) =sin(3t)u(t) and xo(r) = rtu(t).

Solution. From Table 7.2, we have that

. LT 3
x1(t) =sin(3t)u(t) +— Xi(s)= 210 for Re(s) >0 and from LT tabje
x(t) =tu(t) < Xp(s) = slz for Re(s) > 0.

ROC equals intersection
Sinte no poie-zera concellalion

Ko A (D) = x(1) <5 X(s) = (3);(;2) for {Re(s) > 0} {Re(s) > 0}.

Using the time-domain convolution property, we have
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The ROC of X is {Re(s) >0} N{Re(s) > 0} (as opposed to a superset thereof), since no pole-zero cancellation occurs.
Simplifying the expression for X, we conclude
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