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Properties: (i) L{u(t-a)] =

@) LIf(t-a)u(t-a)l=e "F(s) where L [f()]=F(s)

fi(t), t<a
(iii) If f(¢t) = £,(8), t>a
Then  f(t) = fi()+[f,(t)~f, (£)Ju(t-a)
fl(t)l tsa
(iv) If f(t) =<f(t) a<t<b
f(t), t>b

Then f(t) = fi()+1f,()—f; () u(t—a) +[f,(£)—f,(+)u(t~b)

Unit impulse function (Dirac delta function)
» &8(t-a) =lm & (t-a);a20

€0

1 ifa<t<a+e
whered, (t-a) = €

0 otherwise
» Wehavel[§ (t—-a)] =e™
Unit - VIII : Laplace Transforms - 2

Table of inverse Laplace transforms

Function Inverse Function Inverse
Transform Transform
' - 1 > 1 sin af
s+ a
? 1 at 6 1 sink at
s—a € Z_7 "
3 7
s o
(n>-1)
S24q° cos at g Tt 1)
4 8
8 B o
P cosh at ;ETT("—LZJ--), o
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Properties of inverse Laplace transforms
(i) LY e ®F(s)] = ft~a)u(t—a)
G  L[f(s-a)] =" [F(s)]
i) L-f ()1 =t f(0) LT [T ] = £
- t
Gvy L7 [@} [ feey at
0
Convolution of two functions f(t)andg(t)
t
fey =gy = | fu)g(t-u)du
=0
Property : f(t) * g(t) =g(t) * f(t)

Convolution theorem

I LV[f(s)]=f(t)and L7 [Z(s)] = g(¢)then

t
L HFs) g(s) = | flu)yg(e—u)du = f(t)* g(t)
u =0

or

t ¢
L{_‘.f(u)g(t—u)du}zf(s)-g(s) = L{If(t—u)g(u)du}
0 . 0

Laplace transform of the derivatives

@ Lly ()]l =sLy(t)-y(0)

) LIy” ()] =s"Ly(t)-sy(0)-y  (0)

i) L{y” (1)1 =Ly (t)=s"y(0)~s y'(0)=- y"(0)elc.

These are used for solving initial value problems using Laplace transforms.



